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Radium, the Metal of ‘Mystery 


How It Is Obtained--Its Strange Powers and Probable Uses in 
the Future 


By R. Rutherford 


Evolution of Radio-Active Substances 
Luminosity of Organic Beings, such as fire flies, marine insects, and numerous other animals 
emitting phosphorescent light—observed by the earliest inhabitants of the earth. 
Phosphorus—discovered by Casciarlo, a Bologna shoemaker in 1602. 
Uranium, forming uranite pitch-blende—discovered by Kiaproth, a German C*iemist, in 178%, 
Fluorspar-—discovered by Brewster in 1832, named by Stokes in 1852. 
Becquerel radiations (emanating from uranium) discovered and named by Prof. Henri Becquerel, 


member of the Institute of France in 1896. 


Polonium—discovered by Mme. Sklowdowska Curie, and named by her for Poland, her native 


land, in 1898. 


Radium—discovered by M. Pierre Curie and Mme, Sklowdowska Curie in 1898. 


Radium is a substance that gives off heat 
and light incessantly without perceptible 
waste or diminution of power. It comes 
from the earth and is extracted from ore on 
the same principle that gold and silver are 
extracted from ore. Because of its wonder- 
ful property of giving forth such enormous 
energy, all of its own creation and without 
any known outward incentive, it has been 
termed the “wizard metal.” Though often 
called a metal, radium has never been 
secured in metallic form. It looks very 
much like alum or borax when crushed, 
and its usual form is as a_ chloride or 
bromide, 

Seeming to burn forever, without ever 
consuming itself, to give forth light eter- 
nally without ever weakening its force, ra- 
dium has baffled the scientific world, set at 
naught scientific theories and doctrines that 
men have been taught for generations and 
caused speculations without limit as to fu- 
ture possibilities. 

IMPARTS ITS POWERS TO OTHER SUBSTANCES. 

One of radium’s most wonderful proper- 
ties is its ability to impart its properties 
of light and heat emission to other sub- 
stances. Thus a piece of wood, or metal, or 
substance of nearly any kind may be ren- 
dered radio-active—that is, possessed of the 
activity or powers of radium—by being sub- 
jected to the emanations of radium, some- 
thing on the same principle that a person 
may make his fingers luminous by rubbing 


them on a parlor match. This imparted 
power, however, is not everlasting, but may 
endure for days. 
MAY BE FUTURE SOURCE OF LIGHT AND HEAT. 

Of course, such a phenomenal discovery 
as that of radium has led to dreams of a 
time when we may place a piece of radium 
in our home and thereby provide light and 
heat for ourselves as long as we live, and 


Radium on Exhibition in Paris 
for our children as long as they live, and 
for our children’s children, and their ehil 
dren, and so on down the line of posterity 
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forever, without the necessity of ever buy- 
ing another ton of coal or paying another 
gas bill. And our neighbor, who might not 
be so fortunate as to possess some radium, 
might send in a couple of bricks or a piece 
of iron to be “charged” with radio-activity 
enough to last for heating and light- 
ing purposes for several days, after which 
the bricks or iron could again be rendered 
radio-active by again being exposed to the 
radium, without ever detracting from the 
original source of heat and light, 

Such hopes at present seem a little ex- 
travagant, but still the partial realization 
of the dream does not appear impossible, 
nor half as improbable as a short time ago 
the discovery of a substance so strange as 
radium would have been regarded. 

RADIUM JEWELRY WOULD BE RESPLENDENT. 

Radium is now more valuable than dia- 
monds. It is worth about three million dol- 
lars a pound, or more than three thousand 
times its weight in gold. Radium is more 
valuable than diamords hecause at present 
it is much searecer than diamonds and be- 
cause it is more brilliant than diamonds. 
Diamonds reflect the rays of extraneous 
lights. Radium creates its own light and 
gives forth its own rays independent of 
outward objects. Thus when radium jew- 
elry becomes popular diamonds will have to 
be relegated to the rear. A woman with 
radium hair ornaments, shining like elec- 
tric lights from her head, will be the envy 
of the ballroom. A radium scarf-pin would 
light its wearer’s way in the darkness, and 
in each instance the glow of the gem would 
never grow dimmer and would shine on 
forever as long as there were a grain of it 
left. It is possible that this may become 
one of the principal offices of radium until 
it is more plentiful, when, of course, it 
would cease to be prized for ornamentation. 

Radium is at present very scarce. It is 
estimated that there are not more than 
three pounds in all the world. It is very 
difficult to obtain under existing conditions, 
M. Curie declaring that it requires eight 
tons of ore to produce one gramme of pure 
radium, 

ABUNDANCE OF RADIUM MAY EXIST. 

Radium, however, may not be as impos- 
sible as some would lead us to believe. 
Like everything that is only partially 
known, it is shrouded in a great deal of 
mystery, It is but natural that its dis- 
coverers should try to make it appear as 
rare as possible that great values might be 
attached to the small amount now in exist- 


ence. The Curies of Paris have almost a 
monopoly on radium, and very little is pos- 
sessed outside of their laboratory. Fabulous 
prices have been paid for the little that has 
found its way to America and other parts 
of the world. But if two people even with 
the genius of the Curies can acquire enough 
‘radium for laboratory uses, several million 
other people, including many brilliant 
minds, may be able to increase the world’s 
supply. For now everybody is hunting 
radium ore, and in several instances their 
efforts have met with success. It has been 
found in several places in America and 
Europe, and with improved methods of ex- 
tracting the valuable substance, which are 
sure to result in time, it does not seem im- 
probable that all of us after a while may 
be familiar with the “wizard metal” and its 
strange powers. 

Deep down in the earth there is believed 
to be great quantities of radium. Radio- 
activity has been discovered recently in a 
great number of mineral springs; the air 
from all deep borings in the earth is be- 
lieved to be radio-active. 

Radium ore bas been found in a mine in 
Barringer’s Hill, Llano county, Texas; Prof. 
Alexander H. Phillips, of Princeton Uni- 
versity, has discovered radium in carnolite, 
an ore found in Utah and other of the 
Rocky Mountain states. Pitchblende, from 
which radium is extracted, is found in Bo- 
hemia, Saxony, Cornwall, Colorado and 
other places. Specimens from Denver have 
been examined recently by Prof. Curie and 
admitted to be of excellent quality, At 
Jachimsthal, Bohemia, are located the 
uranium mines from which is secured ore 
that produces fine radium. 

Radium is now being manufactured by 
De Haen, of Sellze, near Hanover, Germany, 
and by Giesel, of Brunswick. New sources 
of radio-activity are being discovered con- 
tinually, and the ore: is now believed to 
exist in vast quantities in the earth. 

EASY METHOD OF EXTRACTION SOUGHT. 

Many chemists at present are at work en- 
deavoring to discover a smegle reaction by 
which the radium may be easily separated 
from the dross. The recent discovery that 
the gases escaping from radium changed 
to helium has led to the supposition that 
the order of things may be reversed, and 
radium produced from helium. It is not 
likely that scientists will long permit the 
earth to retain the secrets of radium, since 
the knowledge of its existence is once 
known. Already a cablegram from Paris 
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announces the discovery of a new process 
of extraction that will materially cheapen 
the precious metal. 

Electrical methods are employed in de- 
tecting the presence of radio-active sub- 
stances. The instrument used by the Curies 
is exceedingly sensitive, a million times 
more so than chemical analysis. Five thou- 
sund times the amount of radio-activity 
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uranium with slight mixtures of other sub- 
stances. It is of a dull black color, and is 
infusible before the blowpipe, except with 
the use of borax, with which it fuses into 
a dull vellow glass. After the uranium is 
extracted from the pitchblende a lumpy, 
yellowish powder remains. From this pow- 
der radium is produced. The powder refuse 
was for many years regarded as waste and 


M.and Mme. Curie Explaining the Wonders of Radium at the Sorbonne 
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readily detected by the Curie electrical de- 
vice would be required to show at all in the 
spectroscope. 

The radium possessed by the Curies is ex- 
tracted at the Curie works near Paris from 
ore that comes from the uranium mines of 
Jachimsthal, Bohemia, Uranium is an alka- 
line salt of fluorescein obtained as a brown- 
ish-red substance, which is used as a dye. 
It is so called from the peculiar yellowish- 
green fluorescence (resembling that of 
uranium glass) of its solutions. The ore 


from which uranium is extracted is pitch- 
blende. 


This is essentially an oxide of 


people were hired to carry it away. Now 
it is considered more valuable than the 
original uranite ore. The powder is shipped 
to the radium works in Germany and to the 
Curies in France. 

HOW RADIUM IS MINED. 

The extraction of the radium is begun by 
crushing the powder and roasting with ear- 
bonate of soda, After washing, the residue 
is treated with diluted sulphuric acid; then 
the sulphates are converted into carbonates 
by boiling with strong carbonate of soda. 
The residue contains radium _ sulphate, 
which is an exceedingly insoluble salt. The 
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soluble sulphates are washed out, and the 
residue or insoluble portion is easily acted 
upon by hydrochloric acid, which takes out, 
among other things, polonium and actinium. 
Radium sulphate remains unattacked, asso- 
ciated with some barium sulphate. Te sul- 
phates are then converted into carbonates 
by treatment with a boiling strong solution 
of carbonate of soda. The carbonates of 
barium and radium are next dissolved in 
hydrochloric acid and precipitated again as 
sulphates by means of sulphuric acid. The 
sulphates are further purified ulti- 
mately converted into chlorides, until about 
fifteen pounds of barium and = radium 
chloride are obtained by acting upon one ton 
of crushed pitehblende. Only a small frac- 
tion of this mixed chloride is pure radium 
chloride, which is finally separated from 
barium chloride by crystallization, the crys- 
tals from the most radio-active of the solu- 
tions being selected. In this way the crys- 
tals ultimately obtained are pure radium 
chloride of a very high degree of radio- 
activity. This is the work of weeks or 
months, and the product may not be more 
than a gramme of radium. 

The discovery of the radiations emanating 
from uranium by Prof. Henri Becquerel, and 
named Becquerel radiations, led directly to 
the discovery of radium. These radiations 
are used as the standard on which the 
luminous power of radium is based, When 
radium is said to possess a certain “radio- 
activity,” say 1,000, it means that its radia- 
tions are 1,000 times more powerful than 
the radiations coming from uranium, or 
1,000 times more powerful than Becquerel 
‘adiations. Higher intensities are produced 
by further crystallization. This crystalliza- 
tion process is carried on by the SCuries 
themselves in their laboratory. The crude 
ore is first brought to a radio-activity of 
2,000, after which it is further crystallized 
until it reaches an activity of 100,000, 500,- 
000, and at length 1,500,000, the maxi- 
mum. The specimens shown in America 
possess a radio-activity of from 300 to 7,000, 
none of more than 7,000, and hence afford 
but a meager idea of the real luminosity 
of radium. All radium of higher intensity 
than 7,000 is retained by the Curies for their 
own use. 

RADIUM’S ENORMOUS ENERGY. 

Efforts to increase the activity of radium 
or make it supply its energy at a_ faster 
rate have signally failed. If this could be 
done and the output of energy now being 
dissipated over several centuries could be 
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concentrated into the space of a few days 
or weeks, its commercial use would be valu- 
able beyond calculation. It has been esti- 
mated that the energy stored up in a grain 
of radium would be sufficient to raise 50€ 
tons a mile high. 

Whence does radium obtain this enormous 
energy in such unceasing supply? This is 
the question that has so far defied scien- 
tific research. Thomas A, Edison’s theory 
which I noticed in the October issue ot 
Popular Mechanics (Page 147), has many 
adherents. Mr. Edison and others believ« 
there are rays of vibrations in ether of which 
man has heretofore had no knowledge, and 
that these furnish the power of light and 
heat to radium, just as tungstate or calcium 
are affected by X-rays. M. and Mme. Curic 
suppose that the atoms of radium are con- 
stantly in the state of slow evolution and 
transformation. The change is so slow thut 
it cannot be detected in a year, yet the 
amount of energy educed in the perform- 
ance is enormous. The most plausible the- 
ory seems to be that chemical changes are 
successively taking place-in radium. This 
causes greater Masses. of material to be 
projected spontaneously at enormous 
velocity. Fresh portions continually take 
the place of the portions.-that become in- 
ert. As stated in the September issue of 
Popular Mechanics (Page 23), the old the- 
ory that atoms of elements consist of in- 
divisible units of matter has been dis- 
carded by mafhy scientists since the dis- 
covery of radium, Instead, they believe 
each atom is a whole stellar system of in- 
finitely smaller, but absolutely identical 
units. 

RADIUM RAYS ARE LIKE X-RAYS. 

There are believed to be two kinds of 
‘adium rays, one of which seems to possess 
many characteristics of Roentgen rays. 
They will penetrate thin plates of alumi- 
num, iron, steel, wood, black paper, ete. 
“Radiographs”. taken of these substances 
are not unlike X-ray photographs. A radio- 
graph of a lead box possessed by Prof. Wil- 
liam J. Hammer shows the box nearly trans- 
parent. The radiograph was made by an 
exposure of nearly twenty-two hours. The 
‘ays are nearly non-deviable, as are X-rays. 
Glass, when in contact with radium, be- 
comes colored. A flask containing radium 
will be colored to a deep, beautiful violet. 
Glass X-ray tubes used for some time par- 
take of a like color. 

POWERFUL HEAT AND LIGHT EMANATIONS, 

Two pounds of radium placed in a room 
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thirty feet square would illuminate it suffi- 
ciently for reading and all practical pur 
poses. One-tenth of a gramme will illumi 
nate sixteen square inches of surface suf- 
ficiently for reading. 

The heat given out by radium is sufficient 
to melt more than its own weight in ice 
every hour forever. In an hour a pound of 
radium would throw out as much heat as 
the burning of a cubic foot of hydrogen gas. 
Scientists tell us radium will never cease 
to give out this heat and will never be con- 
sumed, 

Hence it seems that it is only necessary 
to get a sufficient amount of radium from 
the many sources already discovered in 
order to have heat and light abundantly 
and everlastingly from an apparently never- 
failing supply. 

Besides its other strange manifestations, 
radium constantly gives off an emanation 
which seems to be a heavy gas, which can 
be collected in tiny flasks, measured and 
weighed and used to display the character- 
istic properties of radium, but it is not per- 
manent. In about a month it entirely dis- 
appears. This, it is alleged, has been found 
to change to helium gas. 

Those who most nearly hold the secrets of 
radium’s mystic powers, however, tell us of 
many strange things that may hinder the 
use of radium for light and heat. In the 
first place, some say, it will never be found 
in sufficient quantities. Besides, they say, 
radium and its magic rays are deadly 
poisonous, yet they tell us it is a cure for 
nearly all ills that affect the human body. 
Guinea pigs, mice and other animals have 
been killed by long exposure to radium rays, 

Radium, from what its discoverers assert, 
seems a thing of contradictions. It burns 
forever, and yet it is not fire; it will poison 
and it will cure; it will produce blindness 
and it will restore lost sight; exposure to 
its rays creates great sores on the body, and 
exposure to its rays cures the sores and 
affections on lupus patients; it will destroy 
the fur on animals and it will cause the 
fur on animals to grow more abundantly: 
it will produce premature death to insects, 
and it will cause insects to live many times 
longer than their natural life, and many 
other of its effects are directly opposing, 
according to claims that have been made 
by experts. The different effects are caused 
by the extent and nature of the exposures. 
Besides curing lupus patients, it has been 
declared that radium will positively cure 
cancer and consumption. 
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Testing Diamonds with Kadium 


Copyright 1908 by the 8. 8S. McClure Co., Courtesy McClure's 
Magazine 


Nothing known equals radium for testing 
diamonds. In its presence the real gems 
glow like flame, while the spurious dia- 
monds are not affected in the least. The 
finer the diamond the more brilliantly it 
shines in radium’s presence. 

MAY BE AT LAST THE FOUNTAIN OF YOUTH. 

It has even been claimed for radium that 
it may succeed in producing perpetual 
youth. This results from experiments on 
insects by which their development was ar 
rested and they remained in their larvae 
state and lived nearly four times longer 


M. and Mme, Curie Finishing a Preparation of 
Radium 


Copyright 1908 by th® 8. 8. McClure Co., Courtesy 
McClure’s Magazine 
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than the natural life of the insects permit- 
ted to develop into moths. This alleged 
miracle is regarded by M, Curie to be as 


remarkable as if a youth should be simi- — 


larly treated and thereby caused to. live 
nearly three hundred years and all the time 
retain the appearance of a young man. By 
advancing the treatment some believe it 
might cause everlasting life. Radium has 
been used to cause the growth of unfec- 
undated eggs of sea urchins and to sustain 
the life through development. Thus it cre- 
ated life from the lifeless. Experiments 
have shown that it will produce new forms 
of life, different from any known to science 
before. Tadpoles, that were treated, failed 
to produce frogs, but instead developed 
into strange looking monsters, unlike either 
the tadpole or the frog. 

Thus it is believed by many that this re- 
markable discovery may hold within its 
mysterious powers the very secrets of life 
and death; that it may reveal the secrets 
of the origin of life, and permit the artifi- 
cial or chemical production of life; that it 
may enable man through the treatment of 
chemical substances as readily to produce 
a mechanism that breathes and lives as he 
now manufactures a clock that ticks and 
measures the hours. 

These claims for radium are made by 
very eminent authorities, many of them by 
M. and Mme. Curie, themselves, but all of 
them of course cannot be credited. 

Radium is a very mysterious substance 
in fact the most mysterious that bas ever 
been discovered or produced and the very 
fact of its mysteriousness, doubtless, has 
led to the suspicion of numerous magic 
powers it might yet possess. 

IS RADIUM A PERPETUAL MOTION? 

The facts known regarding the strange 

substance are that it gives out heat and 
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light and a strange gus incessantly, seem- 
ingly forever, in undiminishing quantities, 
without ever losing a particle in weight, 
without ever depreciating in power. Ver- 
petuity is difficult for the human mind to 
comprehend and it seems unnatural, as all 
we have hitherto known in nature has a 
beginning and an end, but radium’s powers 
seem perpetual. None has so far been able 
to discover positively that they are not. 
Prof. Curie thinks it possible that in a 
thousand million years a gramme of radium 
wight lose one-millionth part of its bulk. 
Others say a ton might lose an ounce in 
ten thousand years, but there has never 
been a perceptible loss in the weight, bulk, 
or force of radium, on which such 
mates could be based. 

Therefore radium is more wonderful than 
perpetual motion for it seems to be perpet- 
ual motion and more. The fairy story in 
our school readers of the machine that 
makes the sea salt by continuously grind 
ing salt is not half so strange as the true 
story of radium, the “magic metal” that 
seems to produce light and heat forever and 
never loses force or weight. 


esti- 


Parisians are already becoming tired of 
the auto fad, and are turning eager eyes to 
ballooning. 

A share in a Russian vessel can be ac- 
quired by a foreigner only by inheritance, 
and then only on condition of transfer to 
a Russian subject within two years after 
the death of the testator. 

Prof. Richards, of Lehigh University, says 
that the waste gases from a modern blast 
furnace are capable of developing 10,000 
horsepower if utilized in suitable gas en- 
gines. 


CARRYING WATER IN MEXICO. 


In early days of Mexico and West- 
ern Texas and even yet in Mexico, 
the carrying of water is an important 
problem. Sleds and wagons equipped 
with barrels are used in some places, 
but the primitive method and the one 
now in vogue in many parts of Mexico 
is the burro and the Mexican water 
jars, The jars are strapped on either 
side of the animal’s back. Often the 
water for the entire community is in 
this manner packed from a well or 
spring miles away. 


How Water is Carried in Mexico 
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Instrument Shows the Heat of Steel 


An instrument has been perfected which 
shows at a glance how hot a mass of steel 
is, without using a thermometer, and its ac- 


Heat Gage as Used with a Heating Furnace 


euracy is remarkable. It will not vary 5 de- 
grees in 1,000. The indicator can be used 
in a great variety of purposes for the lead 
bath, on a blacksmith’s fire, or 
with a heating furnace, as 
shown in the illustration. 

A short telescope tube con- 


tains an incandescent electric 
light, having its filament ar- 
ranged in spiral form. This is 
connected to an ammeter, and 
rheostat by means of which any 
desired current may be switched 
on the lamp. A table gives the 
heat equivalent of various de- 
grees of incandescence. When 
current is on the lamp and the 
instrument pointed at the heat- 
ed object, the spiral will appear 
brighter or darker than the ob- 
ject viewed according to the 
greater or less amount of cur- 
rent in the lamp. The rheostat 
is set to the proper current to 
give the desired heat in the 
metal, say 900 degrees, When 
the filament shows no brighter 
or darker than the metal the 
object bas reached the 900 de- 
grees. The instrument, which 
may be set to show any desired 
temperatvre, is named the Morse 
thermo gage, and is fully cov- 
ered by American and foreign 
patents. 


BANQUET IN A SEWER. 


Mayors of lowa enjoyed a banquet in a 
sewer a short time ago. The subterranean 
feast was at Waterloo, Ia., whose mayor 
and city officials acted as hosts. The oc- 
easion was the completion of the great 
work that will give Waterloo one of the 
finest sewage systems in the country. 

An immense concrete storm drain, built 
to protect the city from the western water 
shed, served as the banquet hall. The 
arched drain is twenty-two feet below the 
surface of the earth and is in the shape of 
a letter “D” lying on its flat side. <A table 
350 feet in length was spread in the cen- 
ter of the arch and 150 mayors of lowa 


cities and 200 of the leading business men 
of Waterloo were seated at it. The speak- 
ers were stationed at the ends of the tables 
and could be distinctly heard by all. Dry 
Run sewer is 3,585 feet long, twelve feet 
wide and twelve feet high. Over 6,000,000 
pounds of cement were vsed in its construc- 
tion and the greater part of the excava- 
tion was made through solid rock. Its en- 
tire length is through a populous portion of 
the city. 


In changing from the liquid to the solid 
state and cooling down to lower tempera- 
tures, steel crystallizes in planes at right 
angles to the cooling surfaces and shrinks 
from 3-16 to 5-16 of an inch per lineal foot. 
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Motor Cycling a Coming Fad 


Display of These Machines at Recent London Auto Shows 
Causes Great Surprise 


Unless all signs fail the motor bicycle is 
destined to have its turn as reigning me- 
chanical hobby in 1904. Two notable exhib- 
its have been held in London: the Stanley in 


The Arie? 


Agricultural hall, and the National in Crys- 
tal Palace. These shows were ostensibly ex- 
hibits of motor cars. They were what the 
people came to see: instead they found style 
after style of motor bicycles of every name 
and description. Their number was even a 
surprise to the exhibitors themselves. One 
hundred and twenty were the separate and 
distinct firms and exhibits of these two- 
wheeled racers which promise to become as 
thick as horseflies 

As the bicycle and automobile came to us 
after having won their spurs in Great Brit- 
ain, so we may expect the same course to 
hold gocd in the case of the motor bicycle. 

The few companies thus far building such 
machines in this country have met with a 
fair degree of success in producing service- 


able machines, but there is no concealing 


The Triumph 
the fact they have yet a lot to learn before 
the motor bicycle becomes a 


cessity. 


household ne 
The demand has been fully equal 
to the supply, however. 

Owing to lack of space and the necessity 
to economize weight the motor bicycles have 
not been as dignified in their operation as 
the autos, and the exhaust is painfully dis- 
agreeable. They easily get out of repair, 
owing to the jolting the machines receive, 
and altogether the American 
room for much improvement, 


machine has 


“The motor bicycle displays show several 


decided tendencies in construction,” says the 
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Motor Age. “One is toward spring forks, 
these being incorporated in the trussed fork, 
which is almost universal in England. <An- 
other and with less apparent desirability, is 
toward water cooling. It is probable this 
will never become general on light machines. 
Mechanical inlet valves are among the 
motor improvements, while magneto instead 
of batteries and coils is a prominent novelty. 

Motor tricycles are quite in favor abroad, 
which on account of their excellent roads, 
give good satisfaction. Two-speed gears are 
provided, and special attention is given to 
securing an effective brake. The illustra- 
tions show some of the best types and are 
taken from the journal quoted. 


The Abingdon 


“HELLO” IS UNIVERSAL WHEREVER 
THE TELEPHONE IS USED. 


The telephone has made the word “hello” 
a universal greeting in every place on the 
gzlobe where language is spoken by wire. All 
languages, English, German, French, Spanish 
and the thousand and one others are trans- 
mitted faithfully by the telephone, so that 
the interpretation of the telephone might be 
suid to be universal. No matter, however, 
what the nationality of the speaker may be 
or what vernacular he may employ, every 
telephone message in all languages is pre- 
ceded by the great American “hello.” 


The Pennsylvania railroad has installed 
a long distance telephone system connecting 
Pittsburg and Philadelphia, at a 
$75,000, exclusive of poles. The line will be 
the most expensive ever built, the wires 
being copper of unusually large size, 


cost of 


MECHANICS. 


The Humber. 


LARGEST CIRCULAR SAW. 


The largest circular saw in the world bas 


just been made in Philadelphia. It is 7 feet 
4 inches in diameter, bears teeth 4 inches 
long, and weighs 305 pounds. It will be 
used to cut pine stumps into shingle bolts. 
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Enormous Stern Wheel of the Sprague 


It Propels the Largest Towboat Ever Built--A New Giant of the 
Mississippi 


Stern Wheel of the Steamship Sprague—40 Feet in Diameter, 4 Feet Wide by 40 Feet Long 


Propelling the largest river towboat ever 
built, the stern wheel of the giant Missis- 
sippi river steamer Sprague is probably the 
most colossal construction of the kind to be 
found on any waters. The wheel is 40 feet 
in diameter, equipped with 21 buckets, each 
40 feet long by 4 feet wide. The Sprague 
has just been launched at Dubuque, Ia. An 
idea of the immense size of the wheel can 
be obtained from the illustration, which 
shows the comparatively small stature of 
the men standing near its center. 

The wheel shaft is of hollow forged 
nickel steel, the outside diameter being 31 
inches; diameter of the hole 21 inches at 
the ceater and 10 inches at the journal 
The length of the shaft is 47 feet 2 inches 
and it weighs 80,220 pounds. It is fitted 


with eight cast steel flanges, to which are 
attached the spokes of the wheel. 

The Sprague is employed in taking down 
river great fleets of coal barges. 


FIVE-YEAR SUBSCRIPTIONS. 


In response to numerous requests the pub 
lishers of Popular Mechanics announce a 
special subscription offer of five years for 
three dollars. Address may be changed as 
often as desired. 

An American manufacturer recently re- 
ceived an order for a lathe warranted to 
make a chip 1 inch deep, with a feed of 1% 
inch, with a speed of 130 feet to 150 feet 


per minute. 
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The Magazine Pistol, An Instrument of Death 


Deadliest of Fire Arms Seems Almost Animate In Its Ingenius 


On pulling the trigger the cartridge is 
fired, the empty shell extracted, a new car- 
tridge loaded into the chamber and the indi- 
“ator shows that one cartridge less remains 
in the magazine, All this is done automati 
“ally in the twinkling of an eye, in the 
instant while the trigger is being pressed. 
Such is the triumph in the manufacture of 
small fire arms that has been attained in 
America and that is exemplified in the new 
Automatic Magazine Pistol, the most deadly 


Mechanism 


are supplied from a detachable magazine 
inserted in the handle. They are loaded 
with smokeless powder. The automatic oper- 
ation is effected by the recoil of the moving 
parts, and as a consequence the recoil is so 
absorbed in being utilized that it has no dis- 
turbing effect. 

The main parts of the pistol are the re- 
ceiver, the barrel and the slide. The re- 
ceiver has suitable guides for the reciprocat- 
ing slide. The magazine is inserted in the 


Weapon known. Firing eight shots without 
reloading and in quicker succession than is 
possible with any other weapon outside of 
the artillery, this little weapon, only seven 
inches long and weighing but 23 ounces, is 
a veritable battery within itself. Although 
it has been on the market but a few weeks, 
its fame has spread all over the world. 
While in many localities it has become the 
pride of the outlaw and the terror of the 
law-abiding, it has in numerous instances 
served as worthy protection against cul- 
prits and a valuable weapon to the police. 
More murders can be traced to its death- 
dealing missiles than to any other source 
since its dashing debut into the world of 
crime. True in its aim, fearful in its force 
and instantaneous in its action, it is un- 
yaled in the present day as an instrument 
of death. The magazine pistol has been 
known to kill a man two blocks away. 
The cartridges of the automatic revolver 


Showing Interior Construction of Magazine Pistol 


hollow handle from below and there held 
by the magazine catch. When the eatch 
is released the magazine may be drawn 
from the handle for recharging. In front 
of the handle is the trigger guard in which 
the trigger is located; in the rear and above 
the handle is arranged in the receiver the 
firing mechanism, consisting of the ham- 
mer, the sear, a safety device and the main 
spring; also the sear, safety and trigger 
spring. Upon the barrel are transverse ribs 
and on the frame are corresponding recesses, 
These serve to engage the barrel firmly in 
the closed position. 

The magazine is a holder’ in 
which the eartridges are plaéed, one above 
the other, resting upon a follower, which 
is acted on by a spring passing upward. 
The upper end of the magazine is open to 
permit the escape of cartridges; the side 
walls at the rear of the opening are turned 
inward and engage the rim of the topmost 
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cartridge tu prevent its escape from the does not interfere with the operation of the 
magazine when it is pushed forward. The | trigger, but when the slide is moved rear 
slide of the pistol has been machined out, ward, the bottom of the bolt depresses the 
leaving the solid metal for the breech safety-piece which, in that position, pre 
block. As the slide and breech-block are 
one solid piece and the slide is slipped on 
from the forward end, it is impossible for 
powder-gas or powder to come backward 
through the arm. The magazine has holes 
drilled in the sides, which act as indicators 
to designate the number of cartridges in the 
magazine. 

The pistol is provided with a safety de- 
vice which makes it impossible to release 
the hammer unless the slide and barrel are 
in their forward position and safely closed; 
this safety device also serves to control 
the firing and to prevent more than one 
shot from being fired for each pull if the 
trigger. It consists of a small vertical piece 
mounted in front of the sear in the receiver, 
the end of which slightly projects from the 
top of the receiver; in its raised position vents the movement of the trigger from 
when the bolt and slide are closed, it finds a operating the sear, and thus the hammer 
corresponding recess in the bottom of the cannot be released until the slide is again 
bolt. In its raised position the safety piece in its forward position, locked to the barrel. 


Assembling the Magazine Pisto} 


Santos Dumont Has Two Rivals 


Labaudy Brothers Fly About Over Paris ina etnnetinnte New 
Airship 
Two new aeronauts, rivals of Santos Du- cember issue of Popular Mechanics. The 
mont, have made their appearance in Paris. Lebaudy dirigible balloon, the “Jaune,” re- 


They are MM. Pierre and Paul Lebaudy, cently made a remarkable trip in Paris. It 
cousins of M. Jacques Lebaudy, the “emper- traveled about over the city from Moisson 
or of Sahara,” who was pictured in the De- to the Champ de Mars. 
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The Lebaudy airship is 183 feet long and 
33 feet in breadth, The frame is 70 feet 
long and nearly 20 feet wide. The car is 


Airship Passing Eiffel Tower 


16 feet long and five feet broad. It-has two 
sets of steering-gear and two screws worked 
by a 40-horse-power motor. ; 

A great crowd watched-the balloon as it 
majestically rose, swept past the Eiffel 
tower and seemed to move in perfect obe- 
dience to the aeronaut’s guidance until it 
finally struck a tree on being lowered to the 
ground and was demolished. The accident, 
however, is looked upon more as a fault of 
the steersman than of the airship, and great 
things are expected of the Lebaudy’s next 
attempt at air navigation. 
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TO PREVENT ECHOES IN CHURCH BUILD- 
INGS. 


Editor Popular Mechanics: —Can you kind- 
ly give me some information on how to im- 
prove the acoustics of halls, churches, etc., 
by stringing wires from wall to wall. In our 
church here there is a bad echo that makes 
hearing very unsatisfactory. The church is 
plain 30 by 50 feet. The walls are 18 feet 
high. The ceiling is arched so that in the 
center of the auditorium it is about 22 feet 
from the floor to ceiling. The church has 
no carpet. 

A. Lunpe, Great Falls, Mont. 

—First try a carpet in your church, if 
nothing more than for the aisles. This 
alone may stop the echo. If not try hang- 
ing draperies at the rear of the hall, when 
you will in all probability discover that the 
trouble has ceased. It is absolute bareness 
of the auditorium that causes the echo. 
Draperies at the rear will intercept the 
sound waves before they reaeh and rebound 
against the hard bare wall opposite the 
pulpit. You probably will not need any 
wires, If you should find that the carpet 
and the draperiés do not give relief, how- 
ever, you migh experiment with stretching 
two or three dozen-fine- wires across the hall 
from side to side, fastening the wires above 
the window heads. ‘ The best location for 
them shouldbe determined by the experi- 
ment producing the least echo. The kind 
of wire is immaterial as its office is merely 
to serve as an obstruction to the sound 
waves. The acoustic powers of your 
church might further be improved by erect- 
ing a sound board to the rear and above 
the minister’s head so as to throw the sound 
waves out toward the audience and pre- 
vent their going up to the ceiling over his 
head. The building interior with the best 
acoustics is shaped nearest like a trumpet. 
it should be narrow where the speaker 
stands with no means for the sound to es- 
cape above and to the rear, and broadening 
and widening out in front as the distance 
from the speaker increases. This is the way 
all modern theaters are built, notably the 
Auditorium in Chicago, and the same prin- 
ciple is being followed in the construction 
of modern churches. 

The Massachusetts Institute of Technology 
the great engineering school of Boston will 
eonfer degrees of doctor of engineering and 
is the first school that has yet been officially 
established for graduate students of tech- 
nological subjects. 
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Here It Is At Last 


A Noiseless, Dustless, Horseless Street Sweeper 


Now comes a phenomenal genius—John 
S. Muir is his name—who claims that cities 
are wonderfully antiquated in having two 
separate machines for sprinkling and sweep- 
ing the streets. He has consequently com- 
bined the sprinkler and the sweeper into 
one hnge combination that is supposed to 


valveless steam engine and boiler and a 10- 
horsepower boiler. It is 15 feet long, 6 feet 
wide, 7 feet high, and weighs 5,840 pounds. 
The machine, it is claimed, can do the work 
of twenty men. The fuel is either gasoline 
or kerosene, of which 28 gallons can be car- 
ried. The sprinkler tank holds 109 gallons. 


Steam Street Sprinkler and Sweeper 


do all the work necessary for keeping 
streets in perfect condition, as it rolls along 
at a speed of eight miles an hour, leaving 
no dust or dirt in its path. Neither does 
the belated homecomer need fear strangula 
tion from dust as this remarkable machine 
sweeps by, for this sweeper makes no dust. 
It sprinkles the dust before it sweeps it, or 
rather gathers it up into a reservoir and 
hauls it away. 

No horses are employed by this machine 
to belitter the streets as they are cleaned. 
The combination street sprinkler, street 
sweeper, street washer, et al, is operated 
by steam. It is a kind of an automobile 
street cleaner. So the man who cleans the 
streets in the future may boast riding in 
an automobile. It is a noiseless, dustless, 
horseless, device. 

The machine is equipped with a 10 h. p. 


The two men sitting in 
sweeper are the renowned president and 
secretary of a company interested in its 
manufacture looking for a city to adopt the 
machine for public service. As yet it has 
not entered into general use, but municipal 
heads are noted for their stupidity in recog- 
nizing ingenious conceptions. 


the seat of the 


From among 
commendation 
lowing: 
writes: 

“Popular Mechanics, as the editor says, is 
‘written so you can understand it’ I work 
for a power company in this city, and when 
I receive my magazine every month it’s a 
scramble between the boys to 
reads it first. 
to subscribe,” 


the hundreds of letters of 
received we select the fol 
A subscriber from Ft. Smith, Ark., 


see who 


Seven have already promised 
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EASY ELECTRICAL EXPERIMENTS 


AN AMMETER FOR ELECTRO PLATERS. 


The writer recently constructed the am- 
meter described in the following paper, and 
its operation has been so satisfactory, it is 
thought that a description of the instru- 
ment will be of interest. Ammeters are 
often desired for purposes where the instru- 
ment may be placed upon a wall, and whose 
readings need be only approximately cor- 
rect. The instrument to be described is es- 
sentially a wall instrument, and its readings 


of 
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ber 12 wire gives an instrument with a 
maximunw reading of 15 amperes. 

When the coil is wound, fasten the ends 
tightly, leaving one foot of each end loose, 
and give it two coats of heavy shellac, and 
set aside to dry. 

Procure a smooth well finished board, 12 
inches long, 7 inches wide and % inch thick. 
At a distance of 2 inches from the left hand 
edge, draw a line the whole length of the 
board, parallel to the edge. Upon this line, 
with its center 4 inches from the bottom, 


Showing Parts of Ammeter. 


may be relied upon to an accuracy of five 
per cent. 

A view of the complete instrument, with 
the exception of its outer case, is given 
in Fig. 2, and a view of its several parts 
is given in Fig. 1. 

A hard wood spool of the dimensions 
shown at S_ will be required. This may 
easily be turned ona lathe. A hole 4 inch 
in diameter should be bored lengthwise 
through the center of the spool, When this 
spool is finished, it should be wound full 
of No. 10 double cotton covered magnet 
wire. This size of wire is suitable for an 
instrument whose maximum reading is 25 
amperes. If a lower reading instrument is 
desired, smaller wire may be used. Num- 


mount the coil just constructed. The pro- 
jecting wires should be pushed through two 
holes in the board so that they stick out at 
the back, and the coil should lie close against 
the board. Then two brass straps passing 
around the spool at the top and bottom, and 
screwed to the base-board, will secure the 
spool firmly to the boarc. The projecting 
wires may then be brought down to two 
binding posts at the bottom, which are not 
shown in the cut. 

The coil is to act upon an iron core, which 
is shown at C, Fig. 1. It is made up of 
a tight bundle of number 20 B. & S, iron 
wire. This wire should be very soft and 
straight, and the bundle should be bound 
together with strong thread. The central 
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wire is left projecting at the top to form 
a hook by which it may be suspended. 

Next cut out a piece of sheet brass shown 
at F. The projecting tongue is to be bent 
twice at right angles, as shown in Fig. 2, 
so as to form a support for a small shaft 
pivoted in bearings which are screwed into 
the brass support. The tongue is first bent 
sharply at right angles, close to the back. 
Then at a distance of % inch from the end, 
it is bent down again. A small steel shaft 
shown at C is next constructed. It is 2 
inches long and ground to a fine point at 
each end, to fit into two conical bearings, 
in exactly the same manner that the bal- 
ance wheel of a clock is supported. The 
shaft may be about 3-32 inch in diameter. 
In the brass support just described mount 
the small bearings shown at H. These have 
conical cups turned on their ends, and are 
threaded so as to screw into holes drilled 
in the brass piece F. The shaft should lie 
at a distance of 5% inch from the projecting 
brass tongue, and should turn with very 
slight friction indeed, The pivots should 
be hardened to decrease friction. 

Upon this shaft are to be mounted three 
things. First, the brass pulley shown at E, 
which is % inch thick, and has a groove 
turned in its rim. Second, the brass weight 
shown at N, and its support A. The latter 
is made by turning a small brass disc % 
inch in diameter, into the rim of which is 
screwed a projectirg brass rod, threaded, 
upon which screws the weight N. The sup- 
porting disc should be provided with a set- 
screw, so that it may be fastened upon the 
small shaft in any position. 

In a similar manner, a wire pointer shown 
at P is constructed. It is supported on the 
shaft by a brass ferrule, and carries at its 
outer end a black pointer cut from a piece 
of thin aluminum. 

The wheel E makes a driving fit upon the 
shaft, and should be at a distance of 1 
inch from the base board when the brass 
support is screwed to the latter. The pointer 
slips on in front of the wheel E, and the 
counterweight is behind the wheel. 

Mount the brass support, with its sup- 
ported shaft, pointer, and counterweight, at 
such a height that the shaft is 4 inches 
above the top of the coil, and so that a ver- 
tical line through the rim of the little pul- 
ley will pass through the center of the spool 
of wire. 

Then hang the iron core, by a silk thread, 
so that the thread passes around the brass 
pulley, and allows the iron core to hang 
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freely with its lower end just inside of the 
spool of wire. A small brass hook soldered 
to the rim of the wheel, on its under side, 
will furnish a convenient means of fasten 
ing the thread. The wire pointer will have 
to be bent so as to clear the spool, and the 
counterweight adjusted so as to bring the 
pointer to rest in the position shown, Every 
thing should swing very freely, and the 
pointer, when disturbed should come back 
after a few oscillations, to the same point 
each time. 

A circular scale, cut from a piece of white 
bristol board, is secured behind the pointer. 

To calibrate the instrument it must be 
placed in series with another standard in 


Ammeter Completed. 


strument. The reading of the latter is 
marked upon the paper scale, and this pro 
cess repeated for each point desired. 

A neat wooden case may be made, with a 
glass front, adapted to slip on over the mov- 
ing parts of the instrument, being secured 
to the baseboard hy two hasps and dowel 
pins. Tne imstrument should be firmly 
screwed to the wall in a vertical position 
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When a current is sent through the coil 
it attracts the iron core, drawing it down 
into the coil. This causes the pointer to 
move toward the right, lifting the pointer 
and counter weight. The stronger the cur- 
rent, the further will the pointer be moved. 
The instrument will work equally well on 
alternating and direct currents. 


GRAMAPHONE RECORDS FOR WIMS- 
HURST MACHINE. 


One of our readers, H. E. Hanna, who 
built the Wimshurst machine from descrip- 
tion given in November Popular Mechanics, 
says: I recently constructed a  Wims- 
hurst machine and for the disks 1 used two 
10-inch gramaphone records. The ones IL 
used were badly worn and were useless 
for musical purposes. Old records may be 
obtained from most any dealer ‘in grama- 
phones. A statical machine with disks of 
this sort should not be placed in the sun or 
a very warm room, as the disks will warp 
when subjected to any great heat. 

For a condenser [I dispensed with the 
bottles and used a condenser similar to an 
induction e¢oil condenser, which is more 
easily constructed than the bottle form. If 
you will publish the above it may aid some 
of the amateurs who attempt the construc- 
tion of the machine. 

I am 17 years old. I have constructed a 
wireless telegraph apparatus which works 


fine, and have applied for a patent on an, 


ingenious little electrical contrivance by 
means of which patrons of the rural routes 
are warned by the ringing of an electric 
hell, located at a convenient place in the 
house, when mail has been placed in the 
mail box. 


NEW ENGLISH CRUISER “HAMPSHIRE.” 


The, new English cruiser “Hampshire,” 
which was launched September 24 is 450 


Cruiser Hampshire, 
feet long, 68 feet beam and draws 24 feet 
9 inches of water; it has a displacement of 
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10,750 tons. A belt of armor tapering from 
6 to 2 inches surrounds the vessel. The 
Shipping World, London, says: “The Hamp- 
shire is armed with two 7.5-in.; ten 6-in.: 
twenty-five smaller quick firing guns, an1 
two submerged torpedo tubes, 


OPENS DOORS AUTOMATICALLY. 
When the waiter nears the door it opens 
automatically to permit him to pass and 
then closes itself, noiselessly and promptly. 
No longer does the crashing of breaking 
dishes startle the patrons of hotels and res- 
taurants equipped with this novel device. 


Automatic Door Opener. 


The waiter is saved the annoyance and risk 
of using one hand to open the door while 
he carries a tray of dishes in the other. 

The “automatic door opener” is a new in- 
vention, which at present is used principally 
in hotels, restaurants and club houses, but 
its field promises to spread until it is em- 
ployed in all kinds of establishments. Its 
mechanism seems destined to take the place 
of the hotel footman and the “door boy,” 
now employed in large stores. The hidden 
springs and levers that manipulate the en- 
trance perform their functions more accu- 
rately and untiring than either the footman 
or “door boy.” 

It is the touching of the foot to a plat- 
form extending on either side that causes 
the door to open. This platform is raised 
about an inch above the floor and is con- 
nected by simple levers and a spring con- 
cealed underneath. 


In the City of New York there are only 
737,477 white persons born of native 
parents, 
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Greatest Convention Hall in America 


Chicago’s Coliseum, Where the National Republican Conven- 
tion Will Hold Forth 


The Coliseum in Chicago, which will 
nouse the national Republican convention 
June 21, is the greatest convention hall in 
America. It has a memorable history, be- 
ing a transformation of the famous old 
Libby Prison, which was podily reproduced 
for the world’s fair. Its present seating 
‘apacity of 10,000 will be increased to 
15,000 for the occasion of the convention. 
Spectators, who often have been denied the 


by earned the title of the Convention City. 
Abraham Lincoln was nominated in = Chi- 
cago May 16, 1860. It was here that 
Ulysses S. Grant was nominated in 1868, 
James A. Garfield in 1880, James G. Blaine 
in 1884, and Benjamin Harrison in 1888. 
General George B. McClellan was nominated 
by the Democrats in Chicago in 1864, Grover 
Cleveland in 1884, Grover Cleveland again 
in 1892, and William J. Bryan in 1896. 


jn Mf 


The Coliseum of Chicago 


privilege of watching the deliberations of 
conventions, will be enabled to witness the 
proceedings of choosing the Republican 
party’s leader for the ensuing campaign. 

The great Coliseum is within four blocks 
of Lake Michigan. The cool lake breezes 
will make the atmosphere pleasant on the 
warmest day. It is ventilated from the 
roof, under which there are scores of win- 
dows. The pbuilding is lighted by an im- 
mense plant which was installed at a cost 
of $50,000 and which furnishes light for 
thousands of electric The acous- 
tics are excellent. The building, while fire- 
proof, is so constructed that it can be emp- 
tied in six minutes in case of 
There are twelve large exits, consisting of 
double doors. Twelve thousand dollars are 
to be expended in improving the structure 
for the occasion. 

This will be the tenth national conven- 
tion to be held in Chicago, which has there- 


zlobes. 


emergency. 


GERMAN FUEL BRIQUETTES. 


One kind of German 
manufactured by mixing petroleum with 
rosin and heating; sulphuric acid is then 
added and the temperature raised to a boil- 
ing point. After grinding the slaked lime 
and the addition of solid fuel, the whole 
is formed into briquettes. If required for 
smelting purposes the powdered ore may 
be incorporated with the mass previous to 
the briquetting operation. Small lumps of 
the fuel may be used as fire lighters. 


fuel briquettes is 


Nickel steel is being used for most of the 
tension members and pins of the great can- 
tilever bridge now 
Blackwell's Island, 


being 
New 


constructed at 
York city. 
Automobiles for use on railroads are now 
the raging fad in Vienna and Budapest, and 
factories are being crowded to fill orders, 
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Battling a Blizzard in the West 
A Snow Flanger at Work 


A 


Track Before Flanger Equipped Train has Passed 


The flanger is attached between the front truck wheel and the pilot and is supported directly on the truck. The 
knives, made to cut the hardest snow are placed about one inch above the rail. The flanger is operated by means 
ot an air cylinder controlled in the engine cab, The passenger train equipped with the compressed air flanger will 
readily run through 12 inches of hard packed snow and sand. A freight engine will pull its usuai winter load under 
the same conditions with but slight reduction of cars. 


4 
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Track After Train Has Passed Over Using Flanger 
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Three Days’ Terrible Battle With a Blizzard 


Commerce in the Northwest Suspended While the Newest 
Snow-Fighting Devices Toil in Vain 


A terrible battle with snow and cold was 
fought all over the Northwest Dec. 11, 12 
and 13. Trains were wrecked, wires de- 
molished, railway and electric lines ren- 
dered impassable, people frozen to death, 
and for a time the wheels of commerce 
paused. Many lives were lost in the wrecks 
caused by the blinding snow storm that 
buried the tracks before trains could reach 
i = Station. Iowa probably suffered the 
greatest misfortune in this respect. There 
thirteen lives were lost in wrecks. A train 
on the Chicago, Burlington & Quincy 
crashed into the steel girder of a_ bridge 
that spans Cedar Creek, killing five and in- 
juring three. Two trains of the Chicago, 
Milwaukee & St. Paul collided near Adel, 
Ia., causing three deaths and injuries to a 
half dozen or more. Five deaths and 
numerous serious injuries resulted from the 
overturning of two engines pulling a Balti- 
more & Ohio train near Piedmont, Va. Sev- 
eral persons were hurt by the overturning 
of two cars at the C. & P. crossing, Cleve- 
land, O. Elevated trains in Chicago col- 
lided because of the inability of the motor- 
man to see the train ahead in the blinding 
snow. Five persons were frozen to death 
in Chicago, one while sleeping by a_ fire. 
Street cars were derailed and tied up. 
Hundreds of passengers, unable to reach 
their homes, were forced to spend the night 
in hotels, and those who had not the money 
begged shelter in stores and houses. Rail- 
way passengers slept all night in every 
depot in the city, as nearly all the trains 


were tied up. 

It was during this terrible and wide- 
spread devastation from icy blasts and 
burying snow that all the latest snow fight- 
ing devices were brought into play by the 
different railways. But all of them proved 
inadequate against such fearful odds. 
Snow-plows themselves were often stallesl, 
and the snow came down in such over- 
whelming quantities that the tracks were 
no sooner cleaned than they were buried 
again. A new device, the compressed air 
snow flanger, shown in the opposite page 
illustrations, performed valuable service 
before the snow became too deep. These 
fiangers, being attached to the engine, 
often saved trains from being blocked and 
probably wrecked. Fewer disasters would 


probably have resulted if more engines had 
been thus equipped. The suddenness with 
which the blizzard came up and the sever 
ity with which it raged for thirty-six hours 
in some sections shows the wisdom of hav- 
ing railroad engines in the northwest 
equipped with every device that prepares 
them to battle with such emergencies. 

The blizzard was probably most severe 
in Minnesota, where the thermometer reg- 
istered 24 degrees below zero, and 
fences and barns were completely 
with snow, so that sleds could be driven 
over theta. Nebraska also experienced 
great loss and intense suffering. Central 
Wisconsin and Northern Michigan had to 
suspend business temporarily because of the 
cold and snow. In Southern Michigan 
everything was snowbound. Passenger 
trains were held up for ten hours at New 
Buffalo. At the Soo everything was frozen 
up and the car ferries were unable to move. 

Weather declare ‘the 
the severest for season in 
years, 


where 
buried 


forecasters 
this 


storm 
twenty 


A HAND TEN FEET LONG. 


Towering 200 feet above the streets of 


Port Gibson, Miss., a giant wooden 

has pointed upward during 47 years. 
Recently it became un 
safe, and was taken 
down and replaced by 
another The 
hand is ten feet high 
and built in Ohio 
and shipped to Missis 
sippi, where its eree- 
tion was finally accom 
plished, but at 
risk to the workmen 
who found it very 
difficult to handle. It 
is made of the heav- 
iest sheet zine, and is 

expected to endure for 100 years. 


new 


was 


great 


The first turbine 
Waters of the Great Lakes is 
the Lake Ontario S. S. Co. It 
feet long with 


gers, 


steamer in Canadian 
building for 
will be 260 
a capacity of 1,500 passen 
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POPULAR MECHANICS PATENT BUREAU. 


Are you an inventor? 

Do you want a patent, or reliable advice 
as to the desirability of taking out a patent? 

Would you like a research made in the 
Patent Office of the United States or any 
other country in which you can take out a 
patent? Do you want to patent your inven- 
tion in foreign lands? 

Do you want to know if your patent is 
being infringed, and if so to prosecute the 
infringers and secure the damages and 
royalties to which you are entitled? 

If your answer is “yes” to any of the 
foregoing questions you will be interested 
to know more about the Popular Mechanics 
Patent Bureau, This bureau is fully or- 
ganized and in charge of one of the most 
competent patent attorneys in the United 
States. Before taking charge of this bureau 
he had many years experience in patent 
work in Washington covering the -widest 
possible range of work. The Bureau has on 
its staff as active or consulting experts, 
men abundantly qualified to advise on every 
branch of patent work. Its aim is. to ren- 
der absolutely reliable advice and. secure 
patents which when issued will be worth 
having. Fees for any class of service are 
very reasonable, and as a rule much lower 
than can be furnished by individuals for 
the same quality and amount of work. 

All branches of patent work are handled 
and special facilities are provided for mak- 
ing researches in the archives of American 
end foreign patent offices. 


MECHANICS. 


While the Bureau is fully prepared to 
prosecute infringements, it recommends and 
has been very successful in adjusting claims 
of this character without resorting to the 
courts, as this class of litigation is usually 
more expensive than any other, 

Patents in this and other countries are se- 
cured with the greatest promptness  pos- 
sible, the Bureau having connections in 
London, Paris, Berlin and other important 
cities, 

The sales department undertakes the sale 
of patents and manufacturers desiring addi- 
tional lines of practical, desirable articles 
are invited to state their wants. There is 
a constant demand by manufacturers for 
patents on articles which are really good 
and for which a demand exists, or for 
which a demand can be ‘created. 


INTERSTATE INDEPENDENT TELE- 
PHONE CONVENTION. 

The annual meeting of the Interstate In- 
dependent Telephone Association was held 
at the Auditorium Hotel, Chicago, Decem- 
ber 8 to 10. Much interest was manifested 
in this convention, and one of the largest 
gatherings of Independent telephone men 
ever witnessed in this country was held. 

The display of apparatus was unusually 
fine. 

Among the exhibits which attracted es- 
pecial attention, were those of the Auto- 
matic Electric Company, Chicago; Kester 
Electric Manufacturing Company, Chicago; 
the Maitby Lumber Company, Bay City, 
Michigan; the Illinois Electric Company, of 
Chicago, showing the Peirce patent construc- 
tion specialties; Frank RP. Cooke, Chicago: 
the Farr Telephone Construction | Supply 
Company, Chicago; the Elliott Addressing 
Machine Company, of Boston, in charge of 
their Chicago manager, Mr. A_ R. Baker; 
the Standard Telephone & Electric Company, 
of Madison, Wis.; the Chicago Die & Electric 
Company, of Chicago, and the Chicago 
Writing Machine Company, of Chicago, 
whose gold adjustaphone was one of the 
handsomest things shown. It is to he pre- 
sented to President Roosevelt. 


> 


The electric roads of the United States 
last year carried three times the population 
of the earth. 


Popular Mechanics’ “written so you can 
understand it.” 


= 
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Electric Power in the Tropics 


SOUTH AMERICAN ELECTRIC POWER PLANT 


This installation consists of two Pelton Wheels of 400 horse- 


200 revolutions per minute. 


wer each, driving two 20) K. W. electric generators at 


he wheels operate under a head of 275 feet, the water being supplied through W-inch 


pipe 775 feet long. [ae poner is transmitted several! miles and used in wala operations. 
r 


The illustration is o 


interest, showing clearly the complete pipe system, 
line to the power-house, Also is shown the water overflowin 


om masonry settling tank at the top of the 


the spillway, which is arranged at the end of the canal and 


near the top of the line. The pipe line is supported on a series of masonry piers. which are carried down far enough to 


secure a good foundation. 


TO ALLOY WITH PHOSPHOROUS. 


A method of introducing phosphorous in- 
to molten metals has been recommended by 
Mr. Edwin S. Sperry in the Aluminum 
World. It is to first coat the phosphorous 
with copper by immersion in copper sulphate 
solution. If properly plated the phosphorous 
sticks can then be handled with perfect im- 
punity; in fact a piece of phosphorous so 
coppered was laid by Mr. Sperry for several! 
hours in a mid-day August sun without igni- 
tion having taken place. Although phos- 
phorous when copper plated is perfectly 
suitable for alloying just as it stands, it is, 
nevertheless, better first to make a rich 
phosphor-alloy and use the latter as the 
medium for adding phosphorous. 


WHAT THE MUSICIAN SEES. 

At the conference of musicians, in Dublin, 
Ireland, it was shown that a pianist has to 
cultivate the eye to see about 1,500 signs 
in one minute, the fingers to make about 
2,000 movements, and the brain to receive 
and understand separately the 1,500 signs 
while it issues 2,000 orders. In playing 
Weber’s “Moto Perpetuo,”’ says the Ameri- 
can Inventor, a pianist has to read 4,541 
notes in a little under four minutes. This 
is about 19 per second; but the eye can 
receive only about 10 consecutive impres- 
sions per second. so that it is evident that 
in very rapid music a player does not see 
every note singly, but in groups, probably 
a bar or more at one vision. 
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Lifts a Wrecked Train From Niagara River 


Most Astounding Feat Performed by WrecKing Crane at 
Niagara Falls 


The wrecking crane, described in the No- 
vember issue of Popular Mechanics, was 
recently called on to lift a locomotive and 
ears from Niagara river into which they 
had plunged headlong from the dock of the 
Niagara Falls Power Company at Niagara 
Falls. The wrecking crew of the New York 
Central Railroad with a powerful steam 
crane was hurried to the scene, The en- 
gine was first rescued, and the photograph 
from which the accompanying illustration 
is produced was taken during the process. 
Chains were placed about the sunken en- 
gine and the crane force applied. Slowly 


the monster on the dock raised the wrecked 


locomotive and then swung it upon the 
track. 
Many people witnessed the remarkable 


spectacle, it being the 
sink in Niagara 
again. 


first locomotive to 
river and ever do service 
The engine is now at work as usual 
none the worse for its sensational experi- 
ence. The cars in turn were lifted out by 
the wrecking crane and all 
pairing were able to 
tomed duties. This is the most significant 
instance on record to demonstrate the 
efficiency of machinery of today. 


with some re- 
resume their accus- 


Gardens One Hundred Feet Under a Great City 


Ancient Caves Beneath the 


Town Are Put to Profitable 


Purpose 


St. Paul, Minn., is rapidly acquiring fame 
as the “Mushroom City.” More mushrooms 
aré shipped from St. Paul every year than 
from any other city in all the Americas. 
Mushrooms are shipped from there every 
month in the year, a distinction that no 
other city can claim. Besides, St. Paul 
mushrooms are attaining renown for their 


wealthy brewer who expected to realize 
fabulous wealth in using them to store and 
age beer. The mechanical process of aging 
beer, now generally in use, was invented 
just after he had completed the herculean 
task and hence his labors were all in vain. 

Therefore the great subterranean vaults 
and were allowed to lie 


were abandoned 


Various Stages in the Use of Pure Culture Mushrooms in St. Paul 


exceedingly pleasing flavor, leading ept- 
cures preferring them to the imported. 
Underneath the city of St. Paul are many 
great caves dug there years ago by a 


idle until recently, when a man who un- 
derstood the growing of mushrooms saw in 
them another chance of wealth. His scheme 
was a success, and now nearly all of St. 


iT 


126 


Paul’s caves are filled with 
growing mushrooms. 

These caves, whicli are under the business 
district, are dug in the sandstone that un- 
derlies the entire city of St. Paul. The 
sandstone pulverizes on being exposed to 
the elements, but protected by the earth’s 
surface it is as enduring as the hardest 
rock. The caverns consist in groups of 
passages, ranging in width from eight to 
twelve feet, in length from 50 to 300 feet, 
and are from 6 to 10 feet high. Ventilation 
holes from the side or top are put in at 
convenient intervals so that the proper sup- 
ply of pure air is maintained in all parts 
of the cave. The caves are at the foot of 
cliffs which are 150 feet high, very steep, 
and form a natural wall along the bank of 
the Mississippi. 

The Florists’ Review says: The prepara- 
tion of the beds, the planting of the spawn, 
the watering, etc., all receive careful atten- 
tion. After the beds heat and become prop- 
erly decomposed the spawn is planted at 
distances of 12 to 15 inches each way, and 
in four or five weeks after planting the 
mushrooms appear. Each bed lasts about 
three months, so that four crops can be 
gathered each year. During the winter 
months the caves are heated by stoves to 
maintain the proper temperature. 

JOHN GILLELAND’S DOUBLE-BARRELLED 
CANNON. 


grown and 


There is now in Athens, Ga.,a relic of the 
war, the queerest cannon ever built. It is 
known as John Gilleland’s double-barrelled 
cannon. John was a smith. He devised a 


Wh 


The Queerest Cannon Ever Built 


machine for the annihilation of Yankees. 
It consisted of two barrels upon a single 
carriage. The balls were chained together 
from the muzzle of one barrel to the muz- 
zle of the other. “She’s all ready, gentle- 
men; come out and see me fire her maiden 
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shot,” John said to his friends. They went 
out. The double-barrelled gun was loaded. 
“See that clump of timber? Watch me cut 


it into stove wood,” said Jobn. Boom! 
Swish-h-h! Bim! 

John’s friends rushed out and picked 
him up. He had lost an arm. Only one 


barrel had gone off at the time appointed 
for both of them to go, and the chain had 
jerked the flying missile around and sent 
it exactly in the opposite direction to that 
expected by the inventor. The gun was re- 
tired. 


SMELTING IRON BY ELECTRICITY. 


Electrotechnische Anzeiger, of Germany, 
says: “In smelting iron electrically, a plant 
for which has been installed at Darfo, north 
of Lake d’Isco, in upper Italy, the metal is 
reduced direct from the ore by carbon under 
the heat of an electric are formed above the 
mass of mixed ore and carbon. Impurities 
are dispelled by the use of suitable fluxes. 
The furnace used is of fire brick and meas- 
ures 40 inches square. The electrodes con- 
sist. of two massive carbons protruding 
through opposite walls of the furnace. The 
distance between the two is adjustable. At 
the outset the are is short, but as the fur- 
nace warms up the carbons are separated. 
The current used is of 2,000 amperes at 170 
volts, and is obtained from dynamos driven 
by turbines. Using as raw material a very 
pure ore analyzing over 93 per cent of ses- 
quioxide of iron, a capital steel was pro- 
duced almost completely free from silicon 
and containing only traces of sulphur and 
phosphorus. The energy taken is 3,364 horse- 
power hours per ton of steel, and under fay- 
orable conditions H is estimated that the 
total cost will not exceed $18.60 per ton. 
The method is considered by Dr. Golds- 
chmidt to be practicable in countries provid- 
ed by nature with ample water power and 
pure ores of iron.” 


“A foundry—be it iron or brass—of any 
large establishment is almost always looked 
upon and treated as the necessary evil of 
the concern. In designing a new foundry 
an expert ought to be consulted, but not, 
as is generally the case, brought in at the 
eleventh hour, wheu all the plant is laid 
down and the foundry ready for starting 
work.” 


Alarm watches, costing $4, are now be- 
ing imported from Germany. 
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Society Dances in a Wine Tank 


Largest Vat in the World Emptied of Its Half Million Gallons 
and Transformed Into a Ball Room 


Dancing the cotillion in a wine vat dug 
from the solid rock is a novelty recently 
enjoyed by society people of California. 
Angeles and San Francisco's smartest 

sets, the women. gowned in decollete 
costumes that would have honored the Met- 
e ropolitan Grand Opera, danced and promen- 
aded on the subterranean floor of the wine 
vault to exhilarating music furnished by 
the California Military Band. Walls of the 


Los 


creat tank were decorated with silken em- 
blems of many hues. Brilliant electric illumi- 
nations made the underground ballroom, that 
» had a short time before been emptied of 
° its 500,000 gallons of wine, glow like a 
palace in fairyland. One hundred couples 
danced at one time, while many more looked 
on. 
The occasion was an invitation ball given 
the wine tank of the Asti vineyard on 
California Northwestern railroad near 
San Francisco. Special trains were run 
from San Francisco and Los Angeles and 
California’s society leaders, including lead- 
ing business and professional men, were in 
attendance. The tank in which the dance 


in 
the 


was held may be regarded as one of the 
wonders of the mechanical world. It is the 
largest wine tank ever built, being about 
ten times the size of the tun of Heidelberg, 
famed by writers and tourists. It was 
carved out of a hill of solid stone. A layer 
of concrete two feet thick was placed over 
the sides, bottom and top. In this work 


1,000 barrels of cement were used, and 6,000 
barrels of gravel and fine sand 


brought 


| Largest Wine Vat in the World 


from the bed of the Russian river adjoin- 
ing the Swiss-Agricultural colony on which 
the vineyard is located. 

The tank is 80 feet long, 34 feet wide 
and 24 feet deep. In preparing the vat for 
the dancers it was emptied of its half mil- 
lion gallons of wine through a tunnel 200 
feet long, extending from the bottom and 
connecting with the winery. The empty 
ing process consumed 4144 days. Then the 
vault was thoroughly scrubbed. To refill 
the tank, after the dancers had gone, re 
quired the constant operation of two large 
pumps for seven days. An idea of the im 
mense quantity of wine stored in the tank 
may be obtained when it is remembered 


af 
r 
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that it would fill 250 cars, or would require 
25 trains of 10 cars each to haul it. There 
are 50 other great wine vats at the winery, 
each of which is 55 feet in circumference 
and 20 feet high. 


ENGLISH IMPROVEMENT IN LIFE BOATS. 


When a life boat is being hastily lowered 
from a ship it is often dashed to pieces 
against the vessel because the sailors are 
unable to disengage the lowering tackle 
quickly enough. To prevent accidents of this 
kind an English sailor has invented the 
device shown in the illustration. Handles 
are placed in the life boat, any one of which 


Life Boat Release 


on being pulled will release the tackle pro- 
vided the boat is in the water. 
Commander Ingleman, of the Swedish 
navy, says: I observed during the short 
interval of 1 minute 10 seconds the boat 
which was previously lashed in its chocks, 
with turned-in davits, was lowered into the 
water and disengaged from the lower blocks. 


CHAIN SUSPENSION BRIDGE. 


A chain suspension bridge, 1,000 ft. long, 
supported on four towers, was a remarkable 
feat of engineering in 1826 when it was built 
across the Merrimac river at Newburyport, 
Mass. Each span was 200 ft, long, and a 
bascule draw was arranged at one end for 
the passage of vessels. The chains each 
had a breaking strength of 20 tons. The 


EGG PRESERVING MACHINE. 


An unusual method of preserving eggs bas 
been patented by a man in Oregon. The cut 
will help explain how it is done. The eggs 


Egg Preserving Machiue 


are placed in the upper half of an air-tight 
barrel, from which the air is then exhausted. 
The vacuum thus formed is supposed to 
draw through the shells any air in the body 
of the egg. The barrel is then inverted and 
aliquid preparation pours down, filling the 
pores of the shell. The eggs are dried in 
the open air and then given a moisture-proof 
coating of shellac and alcohol. 


ELECTRC CANAL HAULAGE. 


The “Zeitschrift fur Elektrotechnik,” of 
Berlin says: “The system of electric haulage 
on canals in general use consists in running 
an automotor on the path along the canal. 
This requires a very good path and is ex- 
pensive in the cost of road construction and 
maintenance. In addition there are una- 
voidable vibrations of the engine. With 
two rails the roadbed construction is less 
expensive, but the adhesion is not sufficient 
for dragging heavy boats. Still greater 
economy in roadbed construction is effected 
if a single rail be used, but there still re- 
mains the adhesion difficulty. An idea of 
Fabre seems to overcome the difficulty by 
employing two axle pairs, inclined 
against one another, instead of the usual 
two wheel axles, each with two vertical 
axes. A wheel is mounted on each axle, 


ne 


Chain Suspension Bridge at Newburyport, Massachusetts, Built in 1827 


bridge cost $70,000, and was taken down 13 
years later, when purchased by a railroad 
company which built a new bridge using 
the old piers. In the Railroad Gazette will 
be found full details. ; 


and each pair of two wheels grips the sin- 
gle rail. The engine is supported by one 
broad lateral wheel which runs on the road, 
the object aimed at being to increase the 
adhesion and stability of the engine. 
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The Age of the Turbine Has Come 


New Motive Force is Rapidly Supplanting the Reciprocating 
Engine for Marine Transportation 


That erstwhile great machine, commonly 
known as the steam engine, which has prob- 
ably done more than any device of man’s 
invention in the advancement of commerce, 
is fastly outliving its usefulness for marine 
propulsion and must soon surrender to a 
newer, smaller yet more powerful motivity. 
The turbine will soon be the newly crowned 
king of marine motive force. Its province 
is rapidly broadening to include many fields 
formerly occupied by the old style steam 
engine, 

Soon a turbine equipped steamer is to 
cross the Atlantic; in England they are 
being planned for steamers for cross-chan- 
nel service; the Union Steamship company 
of New Zealand has ordered a large turbine- 
propelled steamer to ply between Australia 
and New Zealand; the Allan line will place 
a 12,000-ton turbine steamer in service 
between Liverpool and Canada; the Cunard 
company is now considering the advisability 
of equipping their two leviathans with 
turbine engines, with the prospects that the 
reciprocating engines on both will be 
abandoned. A turbine passenger steamer 
will go into service on Lake Ontario next 
summer, 

The manufacturer who does not foresee 
the coming revolution in motive force will 
suffer for his stupidity and awaken from 
his stupor to find a new era of things about 
him while he still saunters in the past. The 
world’s leading mechanical authorities are 
beginning to realize this fact and from 
across the seas we are hearing words of 
admonition against dangers of not heeding 
the warning. The London Mechanical Re- 
view, which voices the opinion of Europe’s 
leading journals, says: Fresh evidence is 
heing supplied almost daily that not only 
for small craft but for large sea-going ves- 


sels where high speed and comfort are 
desirable, the turbine is becoming the 
favorite motor. There are many good 


reasons for the preference. The turbine pro- 
pels at higher speed with greater 
my of fuel. In other words, the compound 
turbine imparts more power to the screw 
propeller from a given quantity of steam 
than has ever been obtained from the older 
form of engine. And while it is not more 
costly to install, even now, it is considerably 
lighter, occupies much less engine room 


econo- 


space, and, therefore, allows more room for 
cargo and passengers. It tends to greater 
stability in the owing to its low 
center of gravity, and this means that in 
warships the propelling machinery will be 
better protected from the irruption of shot 
or shell, for it can easily be well below the 
water line. Perhaps the most noticeable 
point in favor of the turbine is the extreme 
simplicity of its construction. The only 
wearing parts are the bearings. This means 
easy lubrication and less trouble in repairs. 
Then again, the knocking and vibration 
which are inseparable from reciprocating 
engines in which the momentum of moving 
parts is constantly reversed, must be almost 


vessel 


entirely absent in the rotary engine, the 
balance of which is so perfect. There can 
be no tremor or shock except what little 


may result occasionally from the action of 
the screw propeller in a turbulent sea. 
BOY BUILDS MOTOR CAR. 


Starting with a soap box for materia], a 
San Francisco boy of 16 has built an “auto 
mobile” which will travel nearly 10 miles 


Soap Box Auto, San Franciseo 


an hour, 
building. 


Six months were spent in the 
He made the patterns himself and 


had the castings made in a foundry, then 
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finished them up. <A _ friend forged the 
crank shaft. The Motor Age says: 

“The frame of the vebicle is made from 
two pieces of oak attached to two axles. 
The rear axle is solid with two wheelbar- 
row wheels and _ babbitt bearings. The 
front axle turns on a king bolt, buggy style. 
The steering gear is an ordinary pair of 
bicycle handle bars. The seat is 2 feet 
high, necessitating steering by the feet on 
the handle bars. From the seat the clutch 
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MACHINE SHOP WITHOUT SHAFTS OR 
° BELTS. 


Electric Motors on Each Machine Effect Great 
Saving 


Instead of miles of expensive belts fill- 
ing the air with dust, and tons of costly 
shafting and pulleys, the modern machine 
shop has a small electric motor to drive 
Electric current to supply 


each machine. 


The Old Way. 


An example of a great investment in shafts, pulleys and belts, causing a loss of power in transmission amounting to 
over sixty per cent. 


and air valve are operated. The engine is 
vertical under the seat, and the gasoline 
tank serves as surface carbureter. <A rub- 
ber hose connects the tank with the motor. 
Air enters the tank through a hole, and in 
passing over the fuel picks up a charge.” 

The first steam warship ever constructed 
by any nation was built and launched at 
the Brooklyn Navy Yard. It was the frig- 
ate Fulton, a 30-gun vessel of 2,000 tons, 
built in 1815. 


these motors may be bought from some 
power company, or made in the works by a 
large generator driven by a steam engine. 
In place of the great mass of overhead shaft- 
ing, which shuts out light and requires 
extra heavy timber construction to sustain 
it, a few wires, scarcely noticeable, trans- 
mit the power with only a small fraction 
of the loss. In every belt driven shop may 
be seen scores of belts moving rapidly, be- 
ing worn out and using up power, but doing 
nothing because the machine to which they 
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The New Way. 


Electrically Driven. 


No belts, shafting or pulleys, Allows a clear headway for crane service;a more convenient and 


economical arrangement of machines, and better lighting- 


belong is not in use. With the electric 
inotor, no power is used unless there is use 
} for the machine it drives. The illustrations 
furnish a striking comparison of the belt- 
driven and motor-driven shop. 

HUGE CONDUITS FOR WATER POWER. 
Twelve feet in diameter or large enough 
for a horse and cart to drive through are 
the enormous conduits being built in France 
in the work of harnessing the streams for 
water power. So valuable has become this 
France that there it has 
been dubbed “White 
Coal.” One-half million 
horsepower has already 
been obtained from the 
streams of France, and 
more plants are 
built every day. 

wand to In utilizing the water 
power it is necessary to 
\ construct conduits large enough and strong 
enough to conduct water forced through at 


water power in 


being 


a very high pressure without bursting the 
conduit. They are made of steel or cement 
strengthened with iron bands, and are fur- 
nished with safety valves in case of emer 
gencies, 


TURKEY HAS NEW CRUISER 


Any addition to the Turkish navy is a 
great event—for the Turks. “Abdul Hamid” 


Cruiser Abdul Hamid 
is the latest, a small cruiser 340 feet 
47 feet 6 inches beam. 
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Golden Spike Completes the Cutoff 


4 


Natural Oppositions Seemingly Defied in Building a Railroad 
Across Great Salt Lake 


FACTS ABOUT THE OGDEN-LUCIN “CUT-OFF.” 


New road saves 3,919 degrees curvature. 
New road saves 1,515 feet vertical grade. 


Annual saving in operating expenses. . . $500,000 
Permanent trestle built in Great Salt 
Temporary trestle built................. 11.84 miles 
Distance between the east shore and 
8.03 miles 


Distance between the west shore and 

The permanent trestle is nearly all in water from 

30 to 34 feet deep at the present level of the lake. 


constructors are being hailed as 
wondrous genius and foresight. Railroad 
men laud the courage displayed by Mr. 
Harriman in risking the undertaking and J. 
Kruttschnitt, William Hood, Horace C. Burt 
and J. B. Berry, officials of the Union and 
Southern Pacific are praised for advising 
its undertaking. 

The completion of the Ogden-Lucin cut- 
off was memoralized by the driving of a 
spike of solid gold by E. H, Harriman. H. 


men of 


Ogden-Lucin Cutoff Through Great Salt Lake—Fermanent Trestle 


It seems that the science of civil engi- 
neering has advanced so greatly that nature 
can no longer successfully oppose obstacles 
to the construction of railroads. When Col- 
lis P, Huntington first thought of going 
through mysterious Salt Lake instead of 
around its northern end, he was regarded 
as a dreamer. When Edward H. Harriman 
actually undertook to do the thing at an 
expense of nearly $5,000,000 he was thought 
to be courting ruin. The western 
ironically referred to Mr. Harriman’s 
sink hole,” into which he 
pouring millions that would never’ bear 
fruit. But now that the Ogden-Lucin cut- 
off is an accomplished fact, its advisors and 
R. McCullough, third vice-president of the 


press 
“great 
was said to be 


Northwestern railway says the opening of 
the Ogden-Lucin cutoff was more bistorical 
than the union of the east and the west 
when the golden spike was driven into the 
Southern Pacific track on Promontory Point, 
May 9, 1869. He said: “It represents the 
limit of development in transportation 
methods contrasted with the journey of old 
Jim Bridger when he discovered the great 
Salt Lake and the Bear river in 1824. Since 
then the expenditure of many millions has 
reduced the time to three days, and finally 
the elimination of the summit of Sherman 
Pass by the Aspen tunnel, the 
of Salt Lake, the reduction of grades and 
the elimination of curves, and the double 
tracking of the Northwestern, all at an ex- 


conquering 
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Building the Cutoff—Men Working on Rafts, ““Where Everything Floats.” 
pense of more than $60,000,000, have made land and over 30 miles on the trestle- work 
possible the further reduction to two and and fill-ins over the waters of the Great 
one-half days or two days from the Mis- Salt Lake. The use of the cutoff will throw 
souri river as against sixty days by the out of transcontinental traffic the old line 
overland stage of fifty-three years ago.’ from Ogden to Lucin, Nev., around the north 
The Ogden-Lucin cutoff runs 72 miles on end of Great Salt Lake. This stretch of 


Permanent Trestle and Roadbed Over Great Salt Lake 
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track, nearly 147 miles long, is one of the 
most difficult and expensive of the Harri- 
man system. Its maximum grade over the 
long promontory hill is 104 feet to the 
mile and helper engines are required to 
handle trains. The elimination of this 
trackage from overland traffic will thus 
mean a saving of more than $1,500 a day, 
in the actual operating and also a saving 
of two hours in running time. 

The cutoff runs from Ogden west for fif- 
teen miles over level country before reach- 


nearly a hundred feet. It took thousands 
of tons of rock and piles without number 
to reach bottom proper, but this was finally 
accomplished, and the gradual spreading 
out and packing of the fill bas resulted in 
a firm roadbed. 


RUBBER AND ITS SUBSTITUTES. 


Over 100 million dollars worth of manu- 
factures from India rubber are now turned 
out from the factories of the United States 


“4 


Map of the New and O!d Lines Showing the Distance Saved 


ing the lake shore, then. crosses the east 
arm of the lake, a width of nine miles, to 
Promontory point; then nineteen miles 
across the west arm of the lake; thence 
across the Great Salt Lake desert to Lucin, 
Nev. Across the east arm of the lake will 
be an almost continuous fill-in supporting 
the trestle, Near the middle of this will be 
a gap of 600 feet of open trestlework, left 
for the waters ot the Bear river, which 
flows into this arm of the lake. 

Across Promontory point runs five miles 
of solid roadbed, and here difficult work 
was encountered, a cutoff of 300 feet in 
length in sand and rock of abrupt bluff be- 
ing necessary. On this point, one of the 
most picturesque around the inland sea, a 
station will be maintained, and surveys 
have been made for a mammoth summer 
resort. Across the west arm of the lake is 
a stretch of eleven miles of trestlework, 
with a fillin approach at each end. 

In accomplishing the work of spanning 
the lake, one great difficulty was encoun- 
tered across the east arm, in the “sinks” 
or settling of the fillins and trestlework. 
This was caused by the salt from the flow 
of Bear river having collected for centuries 
over the bottom of the lake and formed 
an insecure foundation for a depth of 


every year, and about half this total is in 
the form of boots and shoes. The industry 
of importing and reclaiming India rubber 
for re-use in manufacturing is, compara- 
tively, a new one, and while it utilizes large 
quantities of worn-out rubber, boots and 
shoes and other articles of this character 
from the scrap heaps of the United States, 
it has extended to other parts of the world 
only in recent years. 

In 1893 the total importation of old and 
scrap India rubber fit for re-manufacture 
was less than a million pounds. In 1896 it 
was over 3 millions; in 1898, more than 9 
millions; in 1900, 19 millions; in 1902, 22 
millions, and in 1903, 24,659,394 pounds, 
valued at $1,516,137. 

Gutta-joolatong is another comparatively 
new material which may be utilized in con- 
junction with India rubber. It is a product 
of the East Indies, chiefly the Island of 
Borneo, located not far from the Philippines. 
in the form in which it is imported it is of 
a whitish color, looking something like 
marshmallow candy, smelling strongly of 
petrolecm and oxidizing on exposure to the 
air, becoming hard. It is not a substitute 


for gutta percha or India rubber, but is 
used chiefly as a filler in manufactures of 
India-rubber gum and gutta percha. 
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Prism for Measuring the Actual Dip of the 
Horizon 


If you should ask the navigating officer 
of a great ocean liner or battleship when 
at sea what was the most important thing 

- to him, next to bis compass, he would an- 
swer, “To know where we are.” 


To determine this fact every vessel is 


steamer Farraday was laying a cable from 
Nova Scotia to the Azores three years ago, 


nine expert navigators were busy taking 
sights from earliest dawn to dark. One 


bright day all observations were found to 


be wrong, and after several hours’ correc- 


Measuring the Actua] Dip of the Horizon 


equipped with charts showing all the har 
bor entrances, signal lights, sunken rocks, 
reefs, islands, etc. When once out of sight 
of land calculations can no longer be made 
from lights and shore land marks, and an 
instrument, the sextant, is employed. 

In order to secure 


reliable data, how- 


ever, a clear atmosphere is necessary. Even 
tlen mistakes are frequent, and the navi- 
gator suddenly finds himself many miles 
out of the supposed course, When the cable 


tions were secured it was found the ship 
had been sailing three miles out of the in 
tended course. The mistake was caused by 
a change in the atmosphere which had 
ruised the apparent horizon above normal. 

One of the navigators on this cruise was 
Commander Blish of the U. 8S. Navy, who 
has been working since that time to devise 
an instrument which should be 
correct. He believes he 
the use of a prism 
the sextant. 


absolutely 
has succeeded by 
which is attached to 
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Fish Train on the Great Central Railway of England 
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Nineteen Cars Each Carrying Fifteen Tons of Fish 


FISH TRAINS OF ENGLAND. 


Like American Cattle Trains, They Make Fast 
Time and are Composed of Special Cars 


Fish trains are becoming as common in 
England as are cattle trains in America. 
The innovation was started by the Great 
Central Railway, which has an enormous 
volume of fish traffic from the coast. <A 
typical fish train on this line is shown in 
the illustration. Special cars sre used ex- 
clusively for this kind of traffic. The cars 
are handled in complete trains by ten-wheel 
engines on a fast schedule. The train il- 
lustrated is made up of 19 cars carrying 15 
tons each, each car weighing 19 tons when 
not loaded. 

The Railway Review says: “The floors 
of the cars are cemented, and the loads ar- 
ranged to make the run from Grimsby Docks 
to Marylebone, a distance of 223 miles, to 
be made in about seven hours, including 
the time occupied in distributing portions 
of the load along the road.” 


> 


ANOTHER NORTH CAROLINA MILL. 


North Carolina seems to be the home of 
the odd and antiquated water mill. One of 
them was shown in a recent issue of Popu- 
lar Mechanics. Here is another—a grist mill, 
which was imitated by Illinois in pioneer 
days. The mill was constructed near a 
spring that flowed over a bluff. A heavy 
post was set up with a 
natural fork at its top. 
Across this fork a beam 
extended, on one end of 
which a box was con- 
structed, and from the 
other end of which a 
boulder was suspended 
over a mortar hollowed out from the stump 
of a tree. As the box filled with water it 
descended and raised the boulder-pestle. 
When the box descended the water ran out 
and the empty or partially empty box, over- 
balanced by the boulder, rose to be again 
filled and repeat the teetering operation. It 
was automatic and all the settler had to do 
was put his corn in the mortar, swing the 
box around into range of the spring by at- 
taching the boulder and go about his busi 
ness. He could put the corn in at night and 
find it converted into meal by morning, for, 
as the mill required no attendance, it worked 
just as well at night as any other time, 
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Flash New Year’s Greetings Round the Globe 


Naval Observatory Sends Telegraphic Time Signals and Re- 
ceives Them on the Same Chronograph 


The United States Naval observatory sent 
telegraphic time signals throughout the 
world to mark the beginning of the new 
year. The signals were sent last year for 
each of the four great standard time belts 
of the United States, but this year the ob- 
servatory secured not only a wide distribu- 
tion of the signals throughout North and 
South America, by the co-operation of the 
telegraph and cable companies, but also 
sent two of the four series of signals around 
the world and back to the naval observa- 
tory. The signals began at 11:55 p. m. and 
ended at midnight eastern time. The same 
series were sent out an hour later, ending 
at midnight central time. Again an hour 
later, ending at midnight mountain time, 
and again an hour later ending at midnight 
Pacifie coast time. On the world circuit the 
signals went by land lines to Cape Causo, 


Nova Scotia; thence by cable to the Azores, 
Lisbon, Gibraltar, Malta, Alexandria and 
Port Said; by land to Suez; by cable to 
Aden and Bombay; by land to Madras; by 
cable to Penang, Singapore, Saigon, Hong- 
kong, Manila, Guam, Midway, Honolulu and 
San Francisco and by land back to Wash- 
ington. 
nals were received on the same chronograph 
at the naval observatory and thus a perma- 
nent graphic record of both were preserved 
on a single sheet of paper. 

Besides demonstrating the possibilities of 
practical astronomy and telegraphy working 
together, through international co-operation, 
benefits will result from the general atten- 
tion the signals directed to the advantages 
of using accurate standard time throuch- 
out the world. The messages also carried a 
New Year’s greeting to the worid. 


Both the outgoing and ingoing sig- 


FIRE ENGINE OPERATED BY COM- 
PRESSED AIR. 
A steam fire engine was operated success- 
fully with compressed air instead of steam 
at Norwich, Conn. Chief Stanton has been 
experimenting for some time and it is pos- 
sible the entire system of operating fire en- 
gines, at least in the business districts o 
large cities, may be changed as a result. 
For the test pipes were run from a large 


air compressing plant to Central Wharf, 
where the steamer was stationed. An air 


pipe 14-inch diameter and 500 feet long 
conducted the air to the steamer where it 
Was connected to the boiler. No fire, of 
course, Was necessary and the boiler was 
filled with air at a pressure of 90 pounds 
instead of steam. When the pumps were 
started the machine was taking water 
through a supply hose 28 feet long and play- 
ing three 1\-inch streams 150 feet through 
three lines of hose. The test lasted an hour 
und a half. Frost formed on the cylinders, 
and at a distance of 100 feet the exhaust 
from the stack looked as much like smoke 
as if there were a fire in the machine. 

The advantages of the compressed air are 
several. A great saving in weight result- 


ing from doing away entirely with the 
boiler so that one horse could haul the 


machine. In some cities the water used 
for fire purposes is not of the best, and 


causes the boilers to foam. The compressed 
air fire engine could be built for one-third 
the cost of a steamer of equal capacity. 
The plan proposed is to have a central 
compressing plant with pipes leading in all 
directions and places at frequent intervals 
where the fire engine could connect to the 


Compressed Air Fire Engine 


air system. There would be no time lost 
in getting up steam, and no fuel to carry 
on the engine, while the machine itself 
would weigh much less than an ordinary 
one-horse hose cart when loaded. The Fire- 
men’s Herald says the proposed plan could 
not do away with the steam fire engine en- 
tirely, but might be used to 


very 
advantage in many places, 


great 
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MECHANICS FOR YOUNG AMERICA 


Devices of Winter Sports--How to MaKe and Use Them 


Fishing in the south is confined to the 
warm season, but in the north the red- 
cheeked boy digs a hole in the ice and while 
he amuses and invigorates himself at skat- 

ing, the fish underneath 


the icy sheet fasten 
ans SS themselves to the hook 
SS he has let down 
through a hole. The 


northern boy used to 
sit over the hole in the 
ice and wait for the 


fish to bite, but that 
became too slow and 
detracted too much 


from his pleasure at 
skating. So his inven- 


“Pip-Up” Pole 
tive genius set itself to work and the “tip 


up” and “signal” shown in the illustra- 
tion was the result. When the fish is not 
biting the flag lies flat on the ice, but as 
soon as a fish has swallowed the hook the 
flag pole stands straight up wafting its 
bright colored flag to the breezes and all 
the boys on the skating pond read the word 
“fish.” The fish is drawn up, the hook re- 
baited and the youthful fisherman resumes 
his pleasures on the ice. Often a score or 
more of these “tip ups” are planted about 
the edges of the ice pond, each boy bring- 
ing his fishing tackle with his skates and 
thus finding a double source of amuse- 
ment, Maybe one boy will thus have a half 
dozen different lines in the water at once, 
it being easy to watch them all together. 
The device by which 
the fish is made to give 


aeY its own signal when 
- eaught is exceedingly 
- simple and any boy 
can make it. Procure 


a light rod about two 
feet in length and to 
one end fasten a small 


flag, made of any bright 
Bind the 
rod at right angles to 
another stick which 
is placed across the hole, so that a short 
piece of the flag-rod projects over the cross 
stick. To this short end fasten the fishing 
line. Be sure and use strong string in bind- 
ing the two rods together, and also take care 


“Tip-Up” Fish Caught 


that the cross stick is long enough to permit 
several inches of each end to rest on the 
ice. After fastening the line to the short 
end of the rod, bait the hook with a live 
minnow or other suitable bait and let it 
down through the hole. When the fish is 


hooked the flag will instantly raise and 
wave about strenuously untii the fish is 
taken from the water. 


“JUMPING JACK” FISHERMAN. 

If the small boy has a “jumping-jack” 
left over from Christmas he may make this 
do his fishing for him and serve as well as 
the “tip-up,” or he ean easily make the 
jumping-jack himself independent of Santa 
Claus. The string which is pulled to make 
the joints move is 
tied securely to the 


fishing line; the 
hook is baited and 


lowered into the 
water through a 
hole in the ice. 
The “jumping-jack” 
waves his legs and 
arms frantically to 
notify the - 
when the fish is 
biting. The “;ump- 

ing-jack” is also 
used for fishing in “Jsamping Jack” Fisherman 
summer time by placing it on a float which 
is cast into the water. 


= 


boys 


WINTER VELOCIPEDE. 

Bicycles may be converted into novel sleighs 
by simply overhauling. The usual bicycle 
frame and pedals are used, and gearing 
transmits to contact wheels, in which are 
sharp spikes for catching in the snow or 
ice. Instead of moving on wheels the ma- 
chine is carried on runners. 

THE RUNNING SLEIGH. 

Another winter sport, very popular in 
Sweden last winter, and that has already 
reached America, is the “running sleigh,” 
shown in the illustration, A light sleigh is 
equipped with long double runners and is 
propelled by foot power. The person using 
the sleigh stands with one foot upon a rest 
attached to one of the connecting 
the runners and propels the sleigh by push- 
ing backward with the other foot. To 


braces 
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steady the body an upright support is at- 
iched to the runners. The contrivance 
can be used upon hard frozen ground, thin 
ice and snow-covered surfaces, and under 
favorable conditions moves with remark- 
able speed. The “running sleigh” has a de- 
cided advantage over skis, because the two 
foot supports are braced so that they cannot 
come apart. Any boy can make 
the sleigh with a little pains. 
THE WINGED SKATER, 

With the actual speed of 
the wind skater may be 
hurled along the ice if he is 
aided by sails. He has been 
known to travel at the rate of 
100 miles an hour, and the sport 
while affording the limit of ex- 
citement, is not attended with 
danger. The sails are easily made, 
as the illustrations and descrip- 
tion show. 

Secure two large thin hoops 
about four feet in diameter. They 


may be obtained from an old 
iogshead or by bending thin 
strips. For each hoop select a 
piece of strong cane about three-fourths of 
an inch in diameter to constitute the fore 
2nd main masts or cross-yards. Extend 
these across the center of the hoop and 


fasten each end firmly to the hoop’s sides. 
For the middle of each cross-spar make a 
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the cross-spar between the two pieces. Bind 


the inner sides of the hoops tightly together 
by means of a very strong double cord, as 
shown in the figure. Then your sail is 


ready for the ice pond. See that your 


skates are securely fastened, raise your sail 
and you will skim along the ice as lightly 
With a little prac- 


as a bird on the wing. 


Running Sleigh 
tice you will learn to tack and guide your 
self as desired. 

If the hoops cannot be easily obtained the 
may be made equally effective by 
using the main spar and fore and main 
masts as herein described, making the sails 
square shaped instead of round 


sails 


Orace 


and leaving off the hoops. In 
this case the sails should be 
securely bound with = strong 
tape. Attach a corner to each 
end of the cross-spar, and a 
corner to the outer end of 
the main spar. The remaining 
corner of each then appears 


opposite to each other, and 


CONST@UCTION OF cir aT 


Skater’s Sails 


cleat and iash it on firmly. 

The main spar should made of 
two pieces of strong cane, each about 9'. 
feet long. Bind them together at each end 
so that the large end of one is fastened to 
the small end of the other. 

Next comes the attaching of the sails to 
the separate masts. The should be 
made of strong sheeting or thin canvas. 
Tack the cloth to the hoop on the inner side 
after the cloth has been wrapped around 
the hoop two or three times. 

Now the main spar should be attached by 
springing it apart and slipping the cleats of 


also be 


sails 


should be fastened together by 
strong cord in the same manner 
as the hoops, In the 
may be left off until frame 


this cause 
after the 


sails 


The Bicycle Sleigh 
is entirely put together and then 
on to the spars, by buttons, 


fastened 
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A more simple sail may be made accord- 


ICE BOATING. 


ing to the plans illustrated in the lower But the sport that is greatest of all, the 
drawing. It is made by binding together in one that used to be part of the life of every 


the center the halves of two strong hogs- northern 
head hoops, or two bent poles are better. 


Skater’s Sails Finished 


DETAIL RUDDER 


SAIL PLAN SKATE 


O* Mast nour 


PLANK 


Pian of Ice Boat, Sail and Rudder 
If possible the sail should be about eight foot long until is assumes the shape of a 
feet long and four feet wide. Fasten on the club with a flat base. Nail a strip of wood 
sail at the four corners. The rig will con- firmly to this base, and to the strip fasten 


vey two persons and is more easily con- the skate. 


boy, and which is being revived 
in popularity after years of stagnation, is 


ice boating. With the aid of old 
skates, pieces of board and 
an old sheet or a small bit 
of canvas, any boy possessed 
of ordinary mechanical genius 
may make an ice boat. The 
frame of the boat should be 
made something in the form 
of a_ kite. The center-board 
should be four or five feet long, 
six inches wide and two inches 
thick. The cross board may be 
of a piece of 1 by 6 inch plank 
three feet long. Fasten these 
with braces of small stout strip, 
as shown in the drawing, and 
screw the cross piece securely 
to the center-board. Bore a hole 
in the center of the intersec- 
tion for the mast pole. The seat 
may be made of a_ piece of 
strong cloth or leather. Three 
skates are fastened on to either 


Boy’s Ice Boat 


side of the cross-board and one 
to the rear end of the center- 
board, the latter of which is to 
operate as a rudder, In attach- 
ing the skates first make a 
couple of runner blocks, each 
six inches long and three inches 
wide, Bore holes in them for the 
straps of the skates to pass 
through and fastea them se- 
curely. Nail the runner blocks 
firmly to the cross board about 
1% inches from each end. 

In making the rudder bew 
down a piece of scantling one 


Run the top of the club through 


structed than any other. a hole bored in the stern of the center: 
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board. 
a hole in one end of a strip of soft board 
about one foot long, and through this hole 
pass the elub or rudder-pole and fasten it 


Then make the helm by boring 


so it may be shifted when desired. Make 
the sail out of an old sheet, if it be strong 
enough, piece of canvas, or any such sub- 
stance and attach it to the mast and sprit 
as shown in the illustration, and guide it 
by a stout string attached to the lower 
outer corner. As an ice boat will travel 
faster than the wind, some care and con- 
siderable skill is necessary. Unless you are 
accustomed to managing a sail boat do not 
select a place in which to learn where there 
are air holes or open water. To stop the 
boat throw the head around into the wind, 
same as you would with a sail boat. If the 
wind is strong the occupants of the boat 
should lie flat on their stomachs. 


> 


GRADING A POLE LINE. 


Grading a pole line is a term used by tele- 
craph and telephone linemen. It is very much 
like grading a railroad—trying to secure as 
near a level as possible. The Telephone Jour- 
nal explains the process with an illustration. 
The advantage of the level line is in equaliz- 
ing the strain on the poles and insulators. 


Grading a Pole Line 
In the first illustration the tendency is to 
pull over the poles on the side of the bill, 
and to pull up the one at the bottom. The 
second cut shows how the line should be 
built. 


_— 


Insurance against appendicitis is the lat- 
English insurance fad. A policy costs 
$1.25 a year, and insures surgical treatment, 
not to exceed $500, 


est 
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HIGHEST SPEED RAILWAY TRACK. 


The remarkable world-breaking record of 
130 miles an hour on the Berlin-Zossen line, 
described in the November issue of this 
Inagazine, was made upon the railway track 


— 


World's Record Track 


shown in the accompanying illustration. tn 
order to lessen the danger of the experiment 
a guard rail was laid next each main rail, 
on the same plan American roads employ on 
bridges. Instead of standing the rail in an 
upright position it was placed on its side 
with the base of the rail next the main rail 
The Electrical Review says: 
rails were bolted to cast iron chains, which 
in turn were bolted to the ties.” 


“These guard 


There are three waters in the state of 
Indiana which actually impart magnetic 
powers to needles, knife blades, ete. Any 
considerable quantity of one of these wa- 
ters will deflect the needle in a compass. 


Popular Mechanies is written so you can 
understand jt, 
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FROST ON SHOW WINDOWS. 

As an excellent remedy against the freez- 
ing of show windows, the Pharmaceutische 
Zeitung, a German publication, recommends 
the application of a mixture consisting of 
55 grams of glycerin dissolved in 1 liter of 
62 per cent alcohol, containing, to improve 
the odor, some oil of amber. As soon as 
the mixture clarifies, it is rubbed over the 
inner surface of the glass. This treatment 
it is claimed, not only prevents the forma- 
tion of frost, but also stops sweating. 


RUSSIAN PASSENGER LOCOMOTIVE. 


The standard express locomotive on the 
Russian Empire Railways are tandem-com- 
pounds, and make as high as 70 miles per 
hour on fairly level track. The illustration 
shows the drivers set well back and two 
high steam domes. The boiler plates are 
%-in, iron plates. Steam pressure of 191 


STEEL TUBES FOR LOCOMOTIVES. 


Iron tubes are used in the locomotive boi 
ers of almost every railroad in the United 
States. On the few roads here which have 
used the steel tubes the results have been 
so satisfactory that their general adoption is 
not unlikely. In France and some con- 
tinental countries the steel tubes have been 
used for upwards of 10 years. Where only 
impure waters are obtainable the steel tubes 
are specially desirable. Greater care is nec- 
essary in their manufacture owing to the 
rapidity with which they cool when being 
welded. The best practice now is to reheat 
the tubes after welding and allow them 
to cool in the retort in which they are re- 
heated. It has been claimed that steel 
pits more rapidly in boilers than iron, but 
this is by no means certain. 

Professor Henry M. Howe in a paper on 
the relative corrosion of wrought iron and 
steel, said: “We have strong reason to be- 
lieve that low carbon steel when carefully 


Tandem Compound Russian Express Locomotive 


pounds is maintained. The cylinders are 
14% and 21%-in. diameter by 24-in. stroke. 
Absence of a bell, the top of smoke stack 
and the sawed-off appearance of the front 
end, peculiar to continental service, will all 
be noticed in the cut. 
The telechirograph is a German inven- 
tion by which one’s handwriting may be 
transmitted by telephone wires, without the 
services of an expert receiver. 


made resists corrosion in fresh water as well 
as wrought iron, and in ‘acidulated water, 
better than wrought iron.” 

The Railway Age says: “Mechanically the 
steel tube is decidedly superier to the iron 
one. It is much stiffer and is better suited 
to the great lengths required in modern 
boilers. The bursting strength of steel tubes 
is much greater than that of iron tubes, 
and the tensile strength 25 to 30 per cent 
greater.” 


Out of the great overflowing abundance of printed matter about me- 
chanics is gleaned the helpful, the clean, the instructive, all the rest is 
discarded; the essence of the gleanings is gathered and concreted, and 
the result is called Popular Mechanics. Its success attests its merits. 
Some people say Popular Mechanics is the best magazine published, 
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SHOP NOTES 


PORTABLE ELECTRIC “SCOTCH” DRILL. 


A handy machine recently patented is a 
Seotch drill operated by electricity. It can 
be used in any shop having incandescent 
electric lights by connecting to the nearest 
socket. It will drill up to %-ineh diameter 


Electrically-driven “Scotch” Drill. 
and has a feed of 7 inches, controlled by the 


hand wheel. It is mounted on a_ pedestal 
which admits of movement in any direction. 
The machine is 30 inches high and weighs 
less than 100 pounds. 


LEATHER BELTS. 


A leather belt is more economical in the 
end than a rubber one. When buying a 
leather belt it should be tested by doubling 
it up with the hair side out; if it should 
crack, reject it as it cannot realize the 
whole amount of power it should transmit. 
If it shows a spongy appearance it should 
be condemned at once, says Dixie, for it 
must be pliable as well as firm. The grain 
or hair side should be free from wrinkles 
and the belt should be of uniform thickness 
throughout its length. It should be tested 
for quality by immersing a small strip in 
strong vinegar. If the leather has been 
properly tanned and is of good quality, it 
will remain in vinegar for weeks without 
alteration, excepting it will grow darker in 
color. If the leather has not been properly 
tanned the fiber will swell and the leather 


will become softened, turning it into a jelli- 
fied mass. 

Some people have an idea that a new 
belt that does not stretch any is the best 
for transmitting power, but this is a mis 
take. A belt in this condition is very apt 
to break when used to transmit 
loads. 


variable 


HOW TO MAKE STOVE POLISH. 


Mix 2 parts of copperas, 1 part of bone 
black and 1 part of black lead with suffi- 
cient water to form a creamy paste. This 
will produce a very enduring polish on a 
stove or other iron article. After two ap- 
plications it will not require polishing again 
for a long time, as the copperas will pro 
duce a jet black enamel and cause the 
black lead to permanently adhere to the 
iron. 


NEW METHOD OF REPAIRING TIRES 


A French firm has announced a new proc 
ess of repairing punctures in auto 
Patching with cement has usually been 
short-lived, and almost sure to leak and de- 
flate the tire at high speed. By the new 
method. says Machinery, a rubber rivet, A. 
is used, having a hollow stem. This rivet is 
pushed through the puncture, using a blunt 
punch for the operation as shown at B. After 
the rivet is in position, a shot such as used 
in shot-guns of about the size known as B 
or BB, is pushed through the stem until it 
reaches the bottom where, of course, it en- 
larges the stem to a considerably larger 
diameter than it is in the neck where com- 
pressed by the walls of the punctured tube. 
For large punctures it may be necessary to 
use a steel ball such as used in bieyele bear 


tires 


RUBEER RIVET wiTH 
/ 


mor 


ings. 
come dislocated 


The result is that the rivet cannot be 
when in use without tear 
ing off the stem or greatly enlarging the 
Of course the under side of the rivet 
head is treated with rubber cement before 
being placed in position. 


hole. 
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INDUCTION TESTS FOR SHORT CIRCUITS. 


The drawing illustrates a method of test- 
ing armatures for short circuits, reported in 
the proceedings of the American Railway 
Mechanical and Electrical Association. The 
apparatus used in this case consists of an 
old Baxter motor field, F, suspended be- 
tween two uprights and balanced with a 
counterweight, W, so that it may be ad- 
justed to conform to the various heights of 
different armatures, A. This field is wound 
with No. 9 wire and supplied with alternat- 
ing current from small, _belt-driven 
dynamo. The armature is placed in the 
magnetic circuit of this field and revolved 
slowly, and a small telltale piece, T, consist- 
ing of a light piece of sheet metal, is held 
at the top of the armature, as shown. If 
there are any short circuits they will easily 
be determined, as the telltale piece will set 
up a vibration, which can readily be felt by 
the hand. A device of this kind is one of 
the greatest money-savers possible’ to 
put in an armature repair shop, and it will 
save many an armature from being need- 


LEADS 


INDUCTION TEST FOR SHORT CIRCUITS. 
lessly burned out, as the short circuits can 
be detected in the shop instead of develop- 
ing after the armature has been placed in 
service. 


AUTOMOBILE VS. THE “BUS.” 


The historic “bus” which for generations 
has done service between the towns of 
Kiel, Rheinbishopsheim and Bodersweiler in 
Baden have been superceded by a modern 
automobile carrying 20 persons. 


d lf 


MECHANICS. 


RIGHT AND WRONG METHODS OF 
MAKING A WELD. 


Good coal and good materials generally, 
are among the essentials in the art of weld- 
ing, writes J. M. Fix in the American Black- 
smith. For a good weld have your tuyere 


THE RIGHT AND WRONG METHODS OF MAKING 
A WELD. 


iron from four to eight inches under. In 
other words, have four to eight inches of 
coal on your tuyere iron depending upon the 
character of the work you are doing. Coke 
your coal and beat it down solidly around 
your fire. Now heat your iron to the weld- 
ing point—upset and scarf. In order to make 
the most perfect welds, you must scarf your 
iron properly. Upset well to allow for wast- 
ing away. Have your scarf full in the cen- 
ter, so that the two pieces to be joined will 
touch in the center first. If there is a hol- 
low in the center, foreign substances are 
liable to collect in there and cause a very 
imperfect weld. When they have reached a 
good, clean, white heat with the scarf down 
in your fire, take them out and give each one 
a good jar on the anvil while the scarf is 
still down, so as to jar off any dirt which 
may be on them. Reverse or turn over the 
one you have in your left hand, get them 
together as quickly as possible and hammer 
rapidly so as to get them united before the 
heat gets below the welding point. The cold 
anvil will reduce the heat below the welding 
point in a very short space of time. Don't 
be continually poking at .your fire. Let the 
clinkers gather at the bottom. 


MACHINE THAT PICKS COTTON. 


A new cotton-picking machine has been 
invented. The essential principle of the 
machine is suction by air, which is pro- 
duced by fans, the device being pulled 
across the field by one or more horses. The 
machine is moved a short distance and then 
two or three operatives direct the pipe noz- 
zles to the cotton on the eight or ten rows 
surrounding the machine. The cotton is 
sucked from the plants as cotton is now 
sucked from a wagon at a gin. 
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AIDS INCANDESCENT FILAMENTS. 


The Elektrotechnische Rundschau, of Ber- 
lin, says: The filament in glow lamps 
gradually dininishes in diameter in con- 
sequence of the slow volatilization of the 
carbon. A German firm introduces into the 
globe certain chemical compounds 
with a high boiling point; these, under the 
influence of the temperature in the lamp 
bulb, slowly give off vapors containing car- 
bon which is deposited on the filament, 
thus making up, to a large extent, for the 
loss caused by the volatilization referred 
to. Besides it keeps the resistance and the 
brightness of the lamp more uniform 
throughout its useful life. 


vlass 


SIMPLE FAN TO COOL DRUM ARMATURES. 


A simple home-made fan, easily  con- 
structed in any shop, is described by a Can- 
adian writer in the Engineer. It was con- 
structed for use on ah armature of the 
solid-core unventilated type still found in 
many places. The fan was made of sheet 
iron. He says: The fan is shown as first 
made, before the wings are turned. This 
part I found easy to accomplish by catch- 
ing the inner ring of the fan in a vise and 
turring the wings to the proper angie by 
means of a monkey wrench. When this is 
done take the dynamo pulley off and slip 
the fan onto the pulley hub and tie it in 
position by means of two tie wires run 
through small holes shown in the inner 
ring, and around the pulley arm and then 
twisted, the holes for the tie wires having 
previously been spaced properly to suit the 
pulley arms. 


Armature Fan 
This will be found to blow considerable 
air onto the back end of the armature, as 
well as onto the box on the pulley end of 
the dynamo. 


HANDY STOVE PIPE WEDGE. 


A pattern for a 
stove pipe into a 


wedge for 
chimney 


fastening a 


is given here 


with, Sometimes small things wedge 
a} Stove Pipe Wedge 
themselyes into one’s good graces when 


larger and more complicated ones cost too 
much or are not to be had just when 
wanted, says the American Artisan. 

Cut a scrap of sheet iron about 4x4 inches 
and fold or bend, as shown in cut. 

Then pound one end flat and you have 
vedge that will hold the pipe securely, for 
it will spring enough to be very tight in 
the chimney flue. This wedge can be made 
on the spot from a scrap cut from the pipe 
or any bit of old sheet iron. 


NEW WELCH TOOL STEEL. 


Experiments in making tools of Siemens 
steel instead of from the crucible, and thereby 
effecting a great saving in cost, are being 
conducted in Wales. The new process con 
sists in the use of an alloy, which is a secret 
The experiments so far are meeting with 
success, 


HOW TO MAKE A LIGHT POKER. 


A long poker, easy to handle because 
it is light, and which will not quickly heat 
on account of its being hollow, can easily 
be made by welding a solid hook at one 
end of a small wrought iron pipe and a 


solid handle at the other end. For a poker 
12 feet long, 10 feet of 1-inch pipe is about 
right, and the solid ends should be made 
from %-inch rod iron. The handle and 
hook should each be 12 inches in length 


NEW POWERFUL EXPLOSIVE. 


The latest in explosives is powdered alum- 
inum mixed with nitrate of “ammonal.” It 
is said to be the safest and surest explosive 
known. It is not affected by friction or 
blow. It can only be exploded by an ordi- 
nary cap, it is not subject to disintegration, 
and is not affected by frost or moisture. 


| 
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HOW TO MAKE A STEAM-HEATED ENAM.- 
ELING OVEN. 


A steam-heated oven for enameling which 
can be constructed by any mechanic is il- 
lustrated in the Metal Wroker. From 80 to 
100 pounds steam pressure is required for 
baking, and the articles to be japanned 
should remain in such temperature for 
three hours. 


Steam-heated Enameling Oven 


The oven shown is much larger than 
would be required in any repair shop, but 
its design is such as to permit of easy 
modification to suit any existing conditions. 
Vhe oven is heated with live steam, con- 
veyed direct from the main boilers. The 
walls of the oven are made of two shells 
of thick sheet iron, so arranged as to form 
an air space between them. The top is 
covered with a layer of asbestos about 1 
inch thick. The floor is of sheet iron, and 
in this instance is provided with two tracks, 
upon which run iron cars carrying the ar- 
ticles to be enameled. This would not be 
necessary in a bicyele repairing shop, and 
the bars and hooks could be substituted as 
in the other ovens. Inside of the sheet 
iron walls are vertical rows of steam pipes, 
placed closely together, as indicated. Across 
the top are other steam pipes. Below the 
pipes on the ceiling is a sheet iron apron, 
which serves to catch any dust or dirt that 
might fall from the overhead pipes. Steam 
at boiler pressure passes through all of 
these pipes. It is of the utmost importance 
in arranging these pipes to provide for 
their proper drainage—that is, provision 
should be made for the water condensed 
from the steam to flow to some point where 
it could be drawn off. 

An extremely uniform temperature can 
be maintained for any period in this oven. 
The way in which the heat is applied in- 
sures the even heating of every part of the 


oven. This is essential in an oven o1 large 
size, but is of minor value in one of small 
dimensions designed for the work of a 
suall shop. The degree of heat to be ob- 
tained is controlled by the steam pressure 


available, and bigher than this it is, evi- 
dently, impossible to go. But any lower 
temperature desired can be easily and 


quickly obtained and 
indefinitely. 


ean be maintained 


WAY TO MANAGE A FOUNDRY. 


“If a foundry foreman desires to keep his 
shop up to a high state of efficiency,” said 
an American foundryman recently, “he will, 
as soon as he receive an order for castings, 
see that the necessary cores are at once 
ordered from the core department. Then he 
will proceed to learn if he has a suitable 
flask for the casting.-and if he has, he will 
ascertain if any repair work be needed on 
this, and, if so, he will have this done be- 
fore the flask is taken to the molder’s floor. 
All repairing of flasks should be done by a 
flask man instead of by the molder and his 
helper. 

“In order that the molder may use his 
time to the best advantage, his helper should 
see that he not only has his facing sand, 
gaggers, clamps, ete., but he should also 
look after the many little things which the 
molder sometimes spends his high-priced 
time in looking up. Even in specialty shops 
I have seen molders take a hand in barring 
up flasks. This they should not have to do 
as this kind of labor belongs to the flask- 
maker and the latter will do a better job 
than the molder every time. 

“In a great many foundries the men de- 
pend too much upon the foreman for every- 
thing. They should remember that he is 
only human, and has not the time to attend 
to every little detail. It has always seemed 
strange, too, that the place where castings 
are made should receive so little attention 
from the owners of plants, a majority of 
whom seem to think that anything can be 
made to do for this department. Perhaps 
nearly every practical foreman is familiar 
with shops where ordinary equipment is so 
searce that the molders are spending a great 
part of their time looking for things of 
which each should have a plentiful supply. 
The successful foundry manager of to-day 
must not only be a practical molder, but also 
experienced in cupola practice, or he is not 
fully equipped for the position.” 


‘ 
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HALF TWISTING A QUARTER TWIST 
BELT. 


I was at one time the proprietor of a 


planing mill where it was necessary to 
transmit motion from one line shaft to 


nnother where the two were at right angles 
to each other, says a writer in the Ameri 
can Machinist. The belt was first used in 

tne ordinary way and ran well 
per CDOUZH for a while, then it 


—Scommenced breaking the laces 
and giving trouble generally. 


One day the belt was taken 
down and stretched upon the 
floor and it was found to be 


bowed—like an iron barrel hoop 
when it is cut and straightened 
out—a result which one can 
readily sec the reason for upon 
careful observation, as the belt 
has more tension upon one edge 
than the other. The belt was 
then sewn together with a half 
twist, as shown in the aecom- 
panying drawing, with the re- 
sult that the trouble ceased. 
Since that time I have been 

% about the country a good deal 
and have found several belts running under 
the same conditions and giving the same 
trouble and have had the pleasure of sug- 
gesting the half-twist remedy, the applica 
tion of which has always brought the same 
satisfactory results. 

This contribution is offered in the hope 
that it may meet the eye of someone who is 
having the same difficulty, whereupon, if he 
applies the suggested remedy, his troubles 
will cease. 


OPERATING TRANSFER CAR BY CABLE. 


The boys were spending too much time 
pushing the transfer car in a mill, so the 
superintendent installed a 
The following is a condensed 
from the Woodworker. small 
cable was driven from a drum at one end 
of the mill. One lead of the rope was car 
ried on one side of the track, the return 
lead on the other, in each case just outside 
the rails. A grip was placed on each side 
of the car. To operate the car in either 
direction the operator has only to close the 
grip on the side in which the cable is mov 
ing in the direction he desires to go. 


cable system. 
description 


endless 
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HOW A PUMP ROD WAS REPAIRED. 


Figs. 1 and 2 illustrate the Muntz meta! 
rod belonging to a centrifugal pump, which 
broke where the packing had worn it to 
some extent, says Fieldings Magazine, as 
shown by the dotted lines, Fig. 1. It being 
necessary to have the pump working as 
soon as possible, we resorted to the follow- 
ing method of repair. We first drove out 
the keys, took off the pump disk, faced 
up the broken ends of each piece of rod in 
a lathe, drilled up the center of the rod for 
about 2 inches in each piece, and cut a 1\- 
inch left-handed thread, Whitworth pitch. 
Next we turned up and drilled a “distance- 
piece,” the length of which was equal to 
the amount turned off the broken ends, and 
also cut a thread in the same. Then we 
turned up a piece of mild steel about 5 
inches in length and cut a 1% inch left- 
handed thread on it, fixed all together as 
in the sketch, and skimmed up the part 
that ran in the stuffing-box. If the shaft 
was driven from the other end in the same 
direction, of course it 
to cut right-handed 


would be necessary 
thread. This was 


KEYWAY FOR PUMP DISK 


FIGS, I AND 2. 


REPAIR TO PUMP ROD. 


much quicker than making a new shaft, 
cutting keyways, fitting keys, drilling holes, 
ete. It was only intended for a temporary 
job, but is still running . 


PREVENTS BLOW-HOLES IN STEEL. 

To prevent blow-holes in cast steel M 
Meslans, of Paris, adds to fluid steel an alloy 
of aluminum with a metal of the alkali earth 
group, or with lithium. Aluminum alone 
does not act upon the nitrogen and hydro 
gen in the fluid metal. The metals of the 
alkaline earths and the lithium possess that 
property, but they are too dear for use alone 
An alloy of aluminum and cal¢ium gives the 
effect of each element, so that carbon mon 
oxide and also nitrogen and hydrogen can 
be removed, 
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HANDY DEVICE FOR LINE REPAIRER. 


The homemade device shown in the cut 
will be readily understood by every elec- 
trician. 

Shown in the drawings is a little arrange- 
ment which is handy where it is often neces- 
sary to go out on the line and take out the 


so high as the hardening heat; and _ the 
hardening heat is lower than the forging 
heat. Always, in practice, bear this in 
mind. The only exception is in the ease 
of high-speed steel, which is a law unto 
itself. 


* * * 


Twist drills hardened in a water bath 


Lune Wire Arranged cut ting out 


Line Wire” 


to Clamp 


Top wew of a Clampand Screw 


The Spoo/ard Clamps 


Wire 


Spoo/ 


~ 


Handy Device for Line Repairer 


slack, says the American Telephone Journal. 
Frequently when the repairer pulls up the 
slack and prepares to make a new splice he 
cuts the line wide open, and in many cases 
cuts off a conversation which is taking place. 
By the use of this little device such annoy- 
ances can be avoided. The drawings are al- 
most self-explanatory, but a little description 
may aid in their understanding. Two clamps 
are soldered (one at each end) to a piece of 
insulated wire of a small enough diameter 
to be easily handled. The wire is then 
coiled on a spool in such a way that both of 
the ends are available. When it is desired 
to cut out slack the wire on the spool is 
arranged around the point where the line 
wire is to be cut and connected to the line 
wire by means of the two clamps. The slack 
is then pulled and the connection made with- 
out interrupting the service. The length of 
wire to be used will depend on circum- 
stances. Forty feet has been found a handy 
length. 


NOTES ON STEEL. 


The following items are taken from the 
November issue of Sparks from the Anvil: 

In annealing cold rolled steel, is 
turned into the annealing boxes after they 
are removed from the furnace. The burn- 
ing of the gas uses up any air that might 
come in contact with the steel while cool- 
ing. By this method the steel comes out 
of the boxes in bright condition. 

* * 

Where a defect occurs in a finished arti- 
cle made of steel, and always in the same 
place, the steel is not at fault; there is 
semething wrong with the method of mak- 
ing the article. 

* * 

The tempering heat is not so high as the 

annealing heat; the annealing heat is not 


should be plunged deep enough to harden 
a short distance on the shank. Water 
cracks are apt to occur if the drills are 
held almost stationary in the water. If 
the drills are soft directly back of the wa- 
ter cracks, it is proof that this portion was 
held at the water line or so close to it that 
they did not go into the bath deep enough 


to harden. ‘ 


High speed or self-hardening steel, when 
required to be cut or broken off into tool 
lengths, should first be nicked deeply in the 
bar while hot; or better, should be cut en- 
tirely through. Cracks and slivers are liable 
to be produced if nicked but slightly. 


LARGE CENTERS FOR PIPE TURNING. 


A is turned from a piece of mild steel to 
fit the mandrel and roller, with a collar left 
on to take thrust, while B is turned from 
cast iron or steel if convenient, and revolves 


CENTER FOR TURNING LARGE PIPE.. 


freely on A with the work, which runs much 
truer than with the usual solid center in a 
rough pipe.—Engineer, 


BLACK INK FOR RUBBER STAMPS. 


Nigrosin 3 parts, water 15 parts, alcohol 
15 parts, glycerine 70 parts. Dissolve the 
nigrosin in the alcohol, add the glycerine 
previously mixed with water, and rub well 
tegether. 
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TO BALANCE A LOOSE PULLEY. 


A somewhat novel plan for balancing a 
loose pulley is described as follows in the 
Woodworker: After it has been bored out 
ready for use, place it upon a smooth arbor 
that is solidly supported in place. Wind a 
cord around the hub, or the rim, according 
to size of pulley, and give the cord a long, 
even pull, that unwinds it, giving the pul- 
ley the motion due to unwinding process. 
The inner end of the cord is not tied to 
the pulley, but left free, except that the 
cord crosses it to hold the same in place. 
When the pulley is perfectly balanced it 
will run a long time without “chattering.” 


MOLDING SHORTER THAN A PATTERN. 


I send you a sketch showing how we 
made a 5-foot casting off a 9-foot pattern 
in a 6-foot flask without cutting the pat- 
tern, says a correspondent of the American 
Machinist. We first took the pin eff one 
end of the core, as, the top being a flat 
surface, a slight shift would not matter; 
or, to avoid this, we could have bored a 


WHEN THE WHISTLE BLOWS. 


The whirring wheel and the rasking saw 
And the hissing plane are still; 

There's silence down in the darksome mine, 
And silence up in the mill, 

The hammer and axe are cast aside, 
The shovel and pick repose; 

And the sawdust settles in drifts of gold 
When the whistle blows, 


Beneath the shade of a spreading cree 
They sit with their dinner pails, 

A group of earnest and brawny wen 
With muscles as hard as nails. 
Their !o: is labor from early dawn 
To the daylight’s weary close, 
With an hour of ease when the 

twelve, 
And the whistle blows, 


clock strikes 


The breeze is fanning their heated brows, 
And to some a dream it brings 

Of a cottage small, and a garden gay 
Where the robin builds and sings; 

A window curtained in spotless white 
And framed in a crimson rose, 

And a smiling face at the open door 
When the whistle blows, 


They feel no envy of Lim who dines 
From damask and silver rare, 

On delicate fruits and costly wines, 
With lackeys behind his chair; 

For the bread they eat is twice as sweet, 
And the rich man seldom knows 

The keen delight of the sons of toil 
When the whistle blows. 


Leslie's 


Weekly 


MOLDING SHORTER THAN THE PATTERN. 


hole through the pattern to clear the pin. 
The pattern was rammed up in the usual 
way, only the drag was raised from the 
board the thickness of the pattern, and the 
pattern projected from the end of the flask. 
After the cope was taken off and the pat- 
tern drawn, we stopped off, as marked by 
line AB. We did not want to cut the pat- 


TO CUT SMALL KEYWAYS. 

Where small keyways have frequently to 
be cut in a shop not otherwise equipped the 
following English kink from the 
Machinist may be found useful. A broach, 
such as shown in the sketch is used, the 
work being held in a vise, in a bush, and 


American 


______ Gradual Taper 


Parallel 


COMBINED BROACH AND ARBOR. 


tern, and we did not have a spare flask long 
enough to take all the pattern, so this was a 
case of necessity. 
Cottonwood is worth 
than one year ago. 
scarce and valuable. 


40 per cent more 
It is rapidly becoming 


the broach driven through. A broach of this 
description is very strong and the holes are 
not injured by it. 

. 
A metal 


tection against 


roof is said to be positive pro 
the building it covers being 


struck by lightning. 
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Speed vs. Size 


Equivalent High and Low Speed Generators 


HOME MADE OIL FILTER 


Is oj to 
described in these 
one is from Lhe 


Writer says: “Lhave a filter which 


on the principle of capillary attrae- 
iy tinner will make for $5.00. 
a oenn with a top made out of 

tin or galvanized iron inehes ligh 


inehes in dinm 


eter with a faucet 11. 


from the 

tom. and oa strainer 

attiched on the inside 

| of the enn 

Next lave a small 

er can 20 inehes long 
bv 14 inches in diam 

| eter, made with three 

legs Plice the latter 

| \ inside of the liree 


ein dry coos 


store obtain three rolls 
of cotton and 


lengthwise iaking three folds. six 


thieknesses, then roll it sidewise and tie it 
string to prevent from) unrolling 
thie ine Put ope end into the 


Phat an increase in speed 1 
quires additional power is illus 


trated negatively in the cut 
showing the comparative size of 
two electric generators. Both 


are of equal capacity, but owing 
to the much greater speed of 


the smaller it produces just as 
much current as the other. 
These machines are each 200- 
kw. capacity; the armature ot 
the larger revolves at 100 revo- 
} lutions per aminute, while the 
} speed of the small one is 900 
| per Ininute, 

me | The advantages of the sinaller 
} machines are a saving in weight 
| and size. The slow speedo ma- 


chine weighs 385,000 pounds: the 
high-speed only 9,500 pounds 
The larger contains 
pounds of copper more than the 
other. 

tax returns show that 
citizens of Great Britain lave 
abrond 


smiall ean and let the other end extend over 
the side into the large can. Fill the small 
can With new oil pouring some over the rolls 
and let it stand for eight hours. Capillary 
attraction will take about eight inches out 
of the inner can. Then you can fill it full 
of dirty oil. 

The more rolls of cotton the faster it will 
filter, Be sure not to have any water mixed 
with the oil as it will filter water as weil 
as oil, 

HOW TO SOFTEN CAST IRON 

\ German authority says, to soften cast 
ron, heat the whole piece to a bright glow 
and gradually cool under a covering of tine 
coal dust, ete. Small objects are packed 
in quantities, in a crucible in a furnace or 
open fire, under omaterials which when 
heated to a glow vive ont enrbon to. the 
iron. They should be heated gradually, 
kept ata bright heat for an hour and al 
lawed to cool slowly. The substances ree 
ommended to added are cast-iron turn 
ines, sodium carbonate or raw sugar. If 
only mow is used, the quantity should 
not be too small. By this process it is 
said that iron may be made so soft that 
it can almost be cnt with a pocket-knife 


: 


rere 


PROFESSOR RATEAU ON STEAM TUR 
BINES. 


The New Engine that Will Probably Revolutionize 
Engine Building 


At the recent Engineering Conferenes 
London, Prof. Rateau, of Paris, read 
ou the steam turbine. stated 

e A. 


sineer de Laval are the two foremost names 


Parsons and the Swedish = en- 


connection With the development of this 
ype oof engine the idea is not new lts 
possibilities were indicated by the French 
nvineer Tournaire im and both Par 
ons and de Laval lave since adopted his 
ingested plan 

Phe Engineering Times, London, con- 
denses the following from the paper: As 


the case of their hydraulic analogues 


be divided into two 


Clisses, auction and reaction tut 


heipal 
jines: and each of these classes is sub- 

ded accordingly as the turbine is com- 
pos! oof a single wheel, or of several 
eels, traversed successively Thy the steam 
course of expansion. Among re-action 
(analogous hydraulics to the 
vel-known “Jonval” turbine), off which, as 


tiple 


} 
Wt 


natchines, the prototype is the 
Parsons” turbine, the steam is only par 
y expanded in the distribution, and sac 
res its full expansion in) the movable 
The steam, therefore, acts on the 
des at once by its pressure and its velo 
1\ The movable wheel is thus subjected 
ts two faces to pressure of different 
ount, causing longitudinal thrust, which 
is to be These differences of 
ressure render it necessary to reduce to a 
the clearance between the mov 
ble wheel and the walls by which = the 
team tends to escape without) traversing 
« blades and so doing useful work. It is 
dispensable that the distribution of the 
<tesum should be effected over the whole cir- 
unference of the movable wheel in order 
avoid movements of pulsation very pre- 
Wicinl to efficiency. 
In the “action” turbine, on the other 
nd, the steam only acts on the movable 
heels by its velocity. Each wheel re- 
es in a casing in which the pressure is 
form. Therefore the steam does not pro- 
ice any sensible longitudinal thrust on the 
oving parts, which dispenses with the 
hecessity for any special provision to neu- 
tralize such thrust. The steam does not 
tend to rush across the blades in order to 
pass from one face to the other at the ex- 


THe It is therefor possible 


to provide sensible ele 


imahee between the 


movin and fined parts, and consequently 


fo disresard the wear of the shaft 


lurther, is is possible if tea pre 

ste promt only of the 
| \ the 


eorndit 


Irbines revolve 
ess veloocitv. than turbines. This 
renders more easy the direct coupling to the 
Machines worked 

It is not hecessary to insist on the well 
Known advantage possessed by turbines in 


rial 


move 


re al 


tut the excessive spread 
designed 


eet the speed of flow of the 
Steam constitutes in many cases a serious 
IMCOMVETILOT ‘ its application to 
ship propulsion Ror lone tin this 
pered their use for electric Installation 


utterly dvisaimos of very high speed lave 


worked Dy stenm-tur 
in outtit of light 


leon teu] 
bines oustituting 

coustituting weight 
ind although of am 
ple power, «of low 


requiring 


quence of worl he snd upkeep 


can be desired It follows that for this 
purpose the stenm-turbine de expected 
rapidly te sUpplint the piston-eneine 


OIL PRODUCTION IN CALIFORNIA 


ne, having inerersed from 4,000,000 barr 

to over \! this 

fois held in suspension like water ino a 
Spor ‘ nnd lies feet below thie 
Such ono owe costs $4.000 to mut 
Operithoan Phe oil brings 
rre} at the we hnterprise gives 
the following  tabl for 


ammount of oil suposed to 
the oil sand: 

sind 100 feet thi 
eontains 155.400 

One acre of land wit] sind 200 feet thie! 
eontiins 

One acre of lind 
contains 466.200 barrel 

One acre of land, with sand 400 feet thick 
contains 621,600 barrels. 


The brains of the Japanese, both 


male 
and female, average greater in weight than 
those of the English or American 


| \ 
KEEP YOUR BELT PITS DRY. 

A certain concern whiell 
ery le «| belt reeernt 
costly The belt) pit 
im the taser gas shows othe 
Cut \. tilled with water one Saturday night 
how a future accident of the kind may be 


prevented It sugeests that belt) pits In 
built as shown in the cut Bo Not only would 
the pit hold a 


reaching the belt, but at} N ois placed a trap 


of water before 


Waiter to drain ta the sewer, 
back 
wddition oa 


Which allows 
but whieh closes if ss 


witer ttemipts te enter In 


flont should be set to vive ao continuous 
rm On an elect bell in the engine room 
ind ooffiee should the water ever reach the 
danger point 
— 


THE IRRIGATION CON- 
GRESS 


FCHOES FROM 


contains the following 


ts report of the recent irrigation con 


STress 
Washington correspondent 


witempting to 
be funny at expense of hdiho man, poking 


at big prize pumpkit “LT say, they raise 
came from.” 


“Apples, is it’ 


higeger apples them that 


Phem’s not apples, them’s huckleberries.” 


W th contempt 


Rest cigar T ever smoked,” said the man 


\I 


CH AA 


The Oregon snickered 
‘What you hiughing about?’ 


Virginia 
demanded the 


Virginian. “Oh, nothing, but that cigar ds 
inde of fresh cured Oregon beet leaf’ 
Virginian puffs away for while, then 


“Well, it 


do.’ 


coes to show what irrigation will 


INCANDESCENT LAMP WITHOUT PLAT- 
INUM 


The Com 
able to entirely 


of Paris, says 
pacnie Generale has been 
thandon the use of platinum in incandescent 
Heretofore attempts 
nade to substitute for the 


platinum one of the ferro-nickel alloys in 


vestigated by Dr. Guillaume, but these have 
The method em 
ployed by the French firm is based on the 
use of a special cement, the Composition of 
With the cement it 


hot resulted satisfactorily. 


Which is not disclosed, 


is possible to oa perfectly air-tight 
joint between the Jearding-in wires and the 
wlass, 


HOW TO MAKE PIVOT FILES. 


Pivot files, constantly in use by jewelers, 
may be made from the following directions, 
according to the Pacifie Goldsmith: 

Dress up oa 
am ineh broad, and 
fine emery paper upon. if. 
then, 
and before tempering pass your emery pa- 


piece of wood, tile) fashion, 
vlue a piece of 
Shape your file 


as you Wish it, of the best cast steel, 


per heavily across it several times, diagon- 
a cherry red, 
linseed oil Old worn 
files may be dressed over and made 
this process. At first thought one 
would be led to regard them too. slightly 
cut to work well: but not so. They dress 
a pivot more rapidly than any other file. 


ally. Temper by heating to 
plunging inte 
pivot 
new by 


The Noble prize, the blue ribbon of the 
scientific world, has been awarded by the 
Academy of Sciences to Sig. Mar 
inventor of 


Swedish 
coni, the wireless 
for making the imiportsant 
of 1902. The prize consists of $40,000 and 
Wis provided for in the will of the late 
Alfred Noble, who died six years ago. 


telegraphy. 


invention 


British soldiers with defective eyesight are 
required by the department to 
This is considered a radical 
order for conservative England. 


now war 


wear glasses, 


= 
= —) 
| | 
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Railway Tracks of Early Days 


Dewit Clinton Train 1831 


Prausportation Prot devotes South as hite as \ thin surts ol 
apter to the first trek construction in Wits placed on the rails te protect 
COULD He saves the railway machine them from wear 
of three puirts, the track, the Phe eariier rolled) raids Were in the Porn 
the Rach had erude begin Of an inverted | Phe present Terail was 
td has reached the Present condition ithe used during the veurs of 
excellence ly a lone series of comstruction, Stee! of irom w 
lifts To show erude these of Het until 
Is were lie severg| types Present dav engines tnd curs are < 
ho oWe  reprodtiee herewith, Many oa 
W.over these jdeuties] ea 


lies, of the early lines were 


ral li stl «© 


Vy that rails have 


wit 
1) te thy vard ‘ 
Men: the LO0-pound is standard 
on lines of Phirty foot is 
thie Standard leneth for Sonne ve 
though rails 6o feet lone 
i 


owed Phe rolled rail followed ent. 
met 
2a longer rail than 15 Pot Not 
ere thre bout 
ened. and the result) was ao overy rough 
Int speed. while running off the 

S oof occiurrene The rolled 

Clehed 40 Pounds to the Yard, and 
dinported from until 1844. 
"St of iron led to many efforts to sub 


Wooden p 


‘ ‘ils, and severa] roads built Granite Bills with Iron Strap 


Be 
= 
Gy 
AS 


154 POoPrULAR 


to Somme extent, not so mitteh ba steam roads 
us trolley lites \ rail 60 feet long, weigh 
ney 100 pounds to the vard weighs exactly 
ole ton, 


Phe first locomotive rut upom 


Cast Iron Rails on Granite Blocks 


Lion, imiported frome in 
cotmotive building this country it 


other roads Which had been built) previous 


Early Passenger Coach 


to this date liad been operated with horses 

In Peter Cooper built) the Tom 
whieh weighed only one ton. It 
Wits ons eXperiment first 


tive in this country which actually 


Rolled Iron U-Rail 
Went into practical service was the Best 
Friend, built in 18380 at West Point Foundry 
Works. The early cars were equally crude 
- 
AROUND THE WORLD IN AN AUTO 


A New York sportsman will shortly start 
ona trip around the world in an auto, trav- 
eling in his own machine over all the land 
portion ef the journey. He will go from 
New York to San Francisco, landing at Hon- 
olulu, Japan, Hong Kong to Bombay, Italy, 
Europe and England. 


HOME MADE MACHINE FOR WASHING 
PRINTS. 

photegraphers will be intecested 
In an arrangement deseribed by one of the 
correspondents of the Star Weekly. It can 
easily be made from the following de 
seription: Take two pieces of board 10 
inches square and make them  perfect- 
ly round. Phen place them 24 inches apart 
on the floor like two cart wheels, and take 
some ordinary laths just long enough, 26 


ches, to nail them on the outside of each 
Wheel, but before vou do this, vou must get 
some dmosquito bar 26 inches wide and long 
enough to reaeh around the wheels, then 
plaice it on each wheel with the outer edge 
naila lath on top oof it, then draw the 


Inesquito bar tightly as you go around and 


For Washing Printe 


Hail the laths about three inches apart on 
the outside of the mosquito bar all around. 
When vou get to the end wind the mosquito 
bar around the last lath a few times just 
eng enough to reach up closely to the othe: 
end. then fasten it with a little hook of wire 
ind leave this as an opening to put in your 
prints. Then make a little frame 8 inches 
high, as shown in cut, fastened to the center 
of each wheel on the outside with a little 
holt going through it. At the bottom nail 
a board, and fasten a little weight on it 
to hold it down in the water. When all 
‘lone fill a washtub full of water, or if you 
have a tank on the place it is better, place 
yeur prints on the inside of the washer and 
keep turning it with the hand to keep the 
prints in motion. This needs no changing 
f water and the prints are all done ir 30 
Ininutes in the same water. A machine of 
this size will wash from 75 to 100 4x5 
prints at once without touching them with 
your hand, 


A new third-rail device, consisting of a 
holiow rail with a heating coil in it, to 

melt snow and ice, has been invented. 


Be 
— 
_ 
ill 
7? 
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HOW TO SEND MUSIC BY TELEPHONE. 


lie primes 


onl lists 
Me so that all the 


thie lithe eottle 


Phe apparatus is 


de lists been found 

Work we consid 

othe daaterinis from 

hielh it Was dias 

d for itself 
es, the American, 

ephone Journal The 

transmitter is) shown in 

section, the rest of the 

ined ited din 

ed t the transmit 

Is Slis 

from the ceiling 

rls Vl s done so 

t the ordinary vibra 

oof thre oor Will net 

et it and soso 


rh moved from place to place 


soit tim » inehes in diameter at 


he top and 14 inehes in) diameter at the 


om, Tis granular carbon and F is a 


of carbon attached to strip oof 

e oof the rhon on the eranular 
rew Phe littl: standard whieh liolels 
Powhieh ean be an ordin Wood serew) is 
Sensoned wood isa disk of t n Whieh 


the diaphragm on whieh the granular ear- 
on rests and Wois a felt ring to confine the 

rhon to its proper place. The 
has been used to send mausie 50> miles over at 
mirty dine. The switeh is used te ent the 
nitter inte the line or to ent the line 
ht through as is desired. The tension 


\ «] ole ndjusted until the listen 


party says he enn denr lest 


USING EXPLOSIVES IN MINING 


Narku says: “In soft 
lerial the action of a high explosive is 


to make it) economienl and a 

tnd slower one will give much bet 
results The charge should be concen 
ml as much as possible at the bottom 
the borehole, and chambering the hole 


es good results. This may be done by 


Device for Sending Music Over 


roper is 


dvanmite 


! 


dy 

‘ rhe 
Neve 

‘ 
1) 

fy 
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IF SAHARA WERE A SEA 


France Revives Talk of the 


Transforming the Great 


ly ‘ ~ ‘ ‘ 
| 
‘ \ ‘ ~ 
~ 
\\ } \ 
] 
~ 
desert ‘ elow ‘ ‘ 
ti 4 ‘ 
= \\ ‘ = «of ‘ ‘ ! ‘ ‘ 
lve tts ead easily 
Wi } 
| \\ dese \ 
. 


ente ses ore than four times as big 
‘ Nleqditery is 

meal af ale ed plateaus 

covered with Witter whey the waves o 
its formed would be an irregular body oft 
fer, probably of about the same size as 
thie comercial cities 
‘ ones Up oon ts shores 
le Ml civilization strike at onee te the 


eart oof Afrien. Phe sea oof Saliara 
Ver become a reality, but, in any event 


t is a vigantice and Pleasing dream 


What is believed to be the first steel ves 
sel ¢ ro built lies a wreek in the mud flats 
thre « st of Enelind. She was named 


hd carried 45° tons The mast 


Oli thwart, to enable its being taken 

down when passing under the bridges on 
‘ el 


Shipping World, London, SVS 


~ thre of the 
ements on the Trial can he gathered 


Piet that it was the habit of 
Benitinin Palmer. the commander. 

‘ i rel stitdin 
three «le wit { vais not im uss tied 
‘ isisted of the ean 
sel] til The old Prin 
he yy the course of her life. now Ties 
fs thy dd. just below Coalport 

\l. ¢ 1! discoverer oof radium. dines 
tlre j vs of radium color 


THE WRIST OF “TNE DRE 
AN EARLY BUILT IRON VESSEL 
\ 
\ \ 
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PORTABLE CORN CRIB 


\ port ble corm erib that en lhe 


ected in oa few minutes, and built 


do from 100 to 2.0000 bushels of 

orn is one of the recent things of it 
<t to farmers It is made in sec- 
docan be put together of what 


yo osize and heizht the owner 
desire, It can be tuken to any part 
the farm. and when tilled and coy 


ed with canvas takes a verv ser 


eable erib In Sutnmer it serves os 


chicken vard 


EDUCATION FOR EVERY 
ALMOST FREE 


AMERICAN 


Great Results or a Philanthropic Undertaking 
of Noted Professors 


vers Whioe desires Thaw 
vean education— no tiatter what lis ave 
Whether he be rieh or poor 
r Whether he live n the country or. the 
This results from the sueeessful out 


ne of a grand and stupendous undertak 


the part ol sever] aft \imeriens 
odue tors idded by Pret keaton 
Drexel Institute, liese 


edieators, many of whom, themselves, had 
sen from the ranks of the poor, put their 
ids together determination that 


educational advantages should not longer 


reserved exclusively for the rich. “Every 
oy ghd girl in America who wants an edu 
lesorves ain education and shall hive 
erked Jong and silently and now the bene- 
teof their labors are placed at the service 
of young America 


] } 


Phrough the system whieh they have de 
sed, 15 volumes, entitled “The Home Study 
Cirele Library.” are sent to the student. This 
s followed up by a series of lessons by cor- 
enrefully obeving the instrue 
ons the student can obtiin an American 

Heation equal to that of the son of Amer- 
richest millionaire. Of course it) was 
eoessiry to ogttach ao cost to the serv- 
but it is so little —less than 50 cents a 
poorest child im Amerien can 


il himself of the magnificent opportunity 


colnpibution of the volumes std lessons 
threat thie eXpense Deine 


defrayed by America’s public spirited phil 
nthropists. By a special arrangement witl 


e association thirty beautiful illustrations 


Hines With complete details of the grand 
educational offer will le sent free to 
Who mention Popular Meehanies, In writin 
address “Home Study Cirele Library,” 84 
Washington avenue. 4 
WHY THEY DON’T WIN. 


tl 
Yo 
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Metal Industry s { 
equal to that made im ern os lias 
Hits When melted 


_ | 
Portable ¢ Cr 
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Weaving SilK in America 


Weaving silk in 


becotuime 


industry sinee the advent of in 


proved dachinery, and the passing of the 


old spinning Wheel and hand loom, 


clatter and chek were otee familias 


sounds 


in this countrys Phe power loom in 


the factory bats 


the loon skilled 


supplanted 


men instead ot 


Wolnen operate them 


Phe loon lmost simu 


dep irted 


with the old-fashioned 
Phe power loom does more this 
ten times the work of the diand loom, cand 


it was the power loom that made it prossil 
for Atnericans to become 
of silk 

Phe mest remarkable 


noted as weavers 
nvehtion known te 
silk weaving is the “jacquard loon 
ittuchment that 


1 } 
rot rea V mit 


to 


in loom is the 
noatehine Which produces ceording to the 
curds designed for it, the most elhvborate and 
heautiful conceptions im sill lacquard ap- 


paratus is oa device looms for 


applied 


weaving figured goods It 


COLSISIS of 


controlled oa ehain of vari 


Gusts cards, which 
lifted in the 
producing the 


Phe perforated 


perforated 
warp threads to be proper sud 
cession for required figure 
cards are catled jacquard 


eards, and loom equipped with the jae- 


quard apparatus is Wed ao jaequard loom 
All derive their name from Joseph 
Jacquard €proneunced zhackary. the noted 
Freneh inventor, who died in S34 Phe 
“Dobby. ao smatler machine, is utilized) for 


working fanev stripes and what ore 
effects 


HSive 


known 


as “shalt” tie 


silks are 


dere than the “shaft.” o1 


Weave fabrics, as the cost of erect 


looms and equipping them with 


new patterns is creates 
The pattern worked out by the jaceuard 
is 


tiletted designers: lumdreds of 


live ter cut for thy seo threat 


the puttern De woven ording to the 
water color design oof the artis melt 

Is en pensive Kor they 
eoods the design or purttert e worked 
direction the enn opemelily 
from one Jrittern te another at ex 


Perse compared with 
jrequard work 


\ ers 


obtained) bw wary 


besutiful design n silk are al 


W hose 


enuse the 


Viking ship. It is the work of the 
oof 


designs are printed Which 
through a engraved 
With the pattern, and the warps are after- 
wards put into the 
with 
to their beauty. 


upon the warps 


series of rollers 
looms and 
stripes and 


woven ot 
embellished bars to add 
llowever the silk fabrie 
Whether the weave be 


may be treated, 
plain or tigured, the 
finishing is always important and 


separate department. 
eal lo 


forms a 
The fabric is subject 
ao number of processes, spraved with 
s then passed over hot rolls or calenders 
brilliant with firm body 
and as smooth as can well be imagined. The 
silk fabric is then taken to the shipping 
Where it is) folded, wrapped and 
packed for delivery to the salesroom 
of the sil 
Including tie 
cent of the 


States, 


liquid) glue, arabic, mixed with soap, 


and Corres out 


root, 


how manufactures SO per cent 


k used for dress eroods broad silks 
linings, ete... and pet 
ribbons used in the United 
According to the last census report 
the United States 
numbers 


silks 


manufactures in 
$107,000.000 worth of silk 


reund 
foods 


wnd imports less 


than $27,000,000 worth 
from Europe. \ few years ago we were 
entirely dependent upon France and Italy 


for our. silk $45,000,000 


More raw. silk 
is sold in New York each year than is con- 
sumed in France, the greatest silk econsum 
Ing country Eurepe. 
out 


America imports 
Worth of raw silk annually. 


The American looms 
Yards of silk annnatly 
In this production Connecticut leads, Mass 
chusetts is second and New Jersey third 


O00 000 


QUEER SHIP DUG UP IN IRELAND. 


\ queer ship was recently dug up in Tre 


land. Strange to sav it was not made hy 
ox. 


Queer Irish “Viking’’ Bhip 
the 


ws it resembles 


— 
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The Forests are the Nation’s Life 


The Most Vital Internal Problem in the United States Can 
Only be Solved by Trained Foresters 


By Theodore Roosevelt 


| believe that there is no body of men 
Who have it in their power today to do a 
ereater service for the country than those 
engaged in the scientitie study and prac- 
tical application of approved methods of 
forestry for the preservation of the woods 
of the United States. The forest policy of 
iny country must be an essential part of 
ts land policy. The object of our forest 
policy is not to preserve the forests beause 
they are benutiful, though that is good) in 
itself, nor because they are refuges for the 
wild) creatures of the wilderness, though 
that, too, is good in itself; but the primary ol 
ject of our forest policy, as of the land policy 
of the United States, is the making of pros- 
perous homes. It is part of the traditional 
pokicy of home making of our country. Every 
other consideration comes as secondary 
fhe whole effort of the government in deal- 
ing with the forests must be directed to 
the fact that it is 
het only necessary to start the homes as 


this end, keeping in viev. 


prosperous, but to Keep them so. That is 
why the forests have got to be kept. You 
an start a prosperous home by destroying 
the forests, but you cannot Keep it: prosper- 
ous that way. 

Forestry menus making the forest useful 
liet only to the settler, the rancher, the 
ininer, the man who lives in the neighbor- 
hood, but. indirectly, to the man who may 
live hundreds of miles off down the course 
of some great river which las its rise among 
the forest-bearing mountains. 

The forest problem is in many ways the 
Vital internal problem in the United 
States. ‘The more closely this statement is 
eNainined the more evident its truth le 
comes. In the arid region of the west agri 
culture depends first of all upon the avail 
able water supply In such a region forest 
protection alone can prevent the great and 
destructive floods so ruinous to communities 
farther down the same streams that head 
in the arid regions, 

The relation between the forests and the 
Whole Mineral industry is an extremely in- 
one: as every min whe lias had 
experience in the west Knows, mines cannet 


developed Without usually 


Without timber close at land 
regions throughout the arid country ore is 
more abundant than wood, and this means 
that if the ore is of low grade the trans 
portation of timber from any distance be 
ing out of the question, the use of the mine 
is limited by the amount of timber avail 
able. 

Phe very existence of lumbering, of course 
and lumibering is the fourth great indus 
try of the United States —depends upon the 


success of our work as im putti 
practical forestry into effective operation 

As it is with mining and lumbering, se 
it is, only in a less degree, with 


tition, manufactures, commerce in general 
The relation of all these industries to for 
estry is of the most intimate and dependent 
Kind. It is a matter of congratulation that 
soo Inany of these great industries are now 
Waking up to this facet: the railroads espe 
cially, managed as they are by men who are 
compelled to look ahead, whe are obliged 
by the very nature of their profession to 
possess a Keen insight into the future. live 
awakened to a clearer realization of the vast 
importance of the economic use both of 
timber and of forests. 

Keven the grazing industry, as it is carried 
on in the great west, which might at first 
sixht appear to have ditthe rehition to for 
estry, is nevertheless closely related to it 
because grent areas of winter range, avai 
able and good for winter grazing, would be 
thsoluiely worthless without the sumiunes 


range in the mountains where the forest 


reserves lie 

Phe forest resources of our country are al 
ready depleted 
hewed and maintained only by the 
tion of the forester with the practical wy 
of business in all his types, but, above a 
With the 

‘Tne United States is exhausting the forest 
suppiies far qiore rapidly than they are 
ing produced The situation is grive and 
there is only one remedy Phat remedy is 
the introduction of practicnl forestry 
large senle ind. of course. that is 
ble without trained men. meen teaimed im the 
Closet, and Dy practical field work un 


der practical) 
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Russia’s Monster Battleship--The “Caesarovitch”’ 


lt has been said that Russia’s aim is te 
rule the world; that) the acquisition of 
orea is only the beginning of that nation’s 
colossal scheme that will soon absorb China 
nd work revolutionary changes on the map 
nd in history. 

Probably it is this ambition that has 
heen the bidden cause of the great and 
formidable warships that have silently been 
idded to the Russian navy of recent years. 
fhe newest and most terrible of these is 
the “Caesarovitceh.” This monster is a hat 
tleship of the first class that weighs 13,110 
tons, has 16.300 horsepower and makes a 
speed of 18 knots an hour. Its armament 
consists of four 12-inch 40° caliber guns; 
twelve 6-inch rapid fire 45 ealiber guns in 
pairs in six turrets: twenty 12-pounders. 12 


in causemates amidships: twenty 3-pounders 
six T-pounders and four 
are six torpede tubes. one in the stem. one 
nthove water in the stern. two witel 
forward. and two submerged broadside 

The following data as te the sh Ps 
protection is) contained in the Journal of 
the United States Artillery: 

“Armor Protection Water-line belt 
6.5 feet wide, 1 feot 8 inches above water 


9.75-inch amidships, tapering to G-ineh at 


lower edge 5.75 ends: thiis 
another belt 6-ineh kos. tapering to 4.75 in 
af euds, extending 5.5 feet above niaitn belt 


Turrets for heavy guns, 10-ineh: for 6-ineh 


guns, 6-iInel: cusemiuttes armored 
deck, upper flat. 2ineh: lower, amidships 
4-ineh.” 


Ignominy of a Noble Government Transport 


The “Grant” Being Transformed into Mammoth Dredge to 


Dig Mud---Will be the 


No longer will the big transport “Grant” 
arry United States troops to plant the stars 
ind stripes in far off ports. The transport. 
Which in Tuilding and repairs cost $2,000, 
Oo) and which did such noble service be 
tween San Francisco and Manila during the 
Spanish war. is now being turned inte a 
dredge to dig mud from the 
Inouth of the Columbia river. It is quite 
a fall in dignity for the veteran vessel. but 

Will doubtless serve the nation well and 
With distinetion in its new though tess ex 
ited avocation 

The “Grant’™ will become the largest 
dredge in the world, and will be unlike any 
other dredge ever built. The enormous en 
sines with which the transport is equipped 
Will be utilized in working the great dippers, 
for the “Grant” will be known as ai “dip 
per” dredge. 

It is the problem of digging a ship's chan 
nel into the open sea at the Columbia’s 
mouth that caused congress to appropriate 
noney for converting the “Grant” into 
dredge. Just such a powerful machine is 
needed in this difficult work, where it seems 
the ocean is constantly endeavoring to shoal 
le channel. Some years ago the govern 
ment built a jetty which, starting just south 


Largest in the World 


U. 8. Transport Grant Converted into a Dredge 


of the river’s mouth. extended for sever: 


miles into the ocean. Phis jetty las done 
rood work in deepening the channel. but it 
Wis not sufficient for the den inds of the 
growing commerce of the Paeitie const 
new work. for whieh congress lias made an 
appropristion Will ineluds 


amount of dredging by the “Grant” and the 
extension of the jetty three miles further 
out Several vears will be consumed in the 
improvements 

The “Grant’ is now at the Mare Island 
naval station, California, undergoing the 


transformation. 


= 


Port LARK 
WOMEN AS INVENTORS 


ire taken out enel 


Vear by patent attorneys say 


that seores of valuable inventions originated 


in the bright minds of tmever cre 
heard from beentse ae is less 
inelined te think of applying fea 
It is alse stated that a 


Proportion of puotents ranted prave 
sHeeessful thin ab average 
isstied to tien. 

Phe United States Patent Office was opened 
buat there is mo record of 
tents being to a until 
Lhis was not for a corset. but the second 
rattent to Whieh was im IS15, was 
apd ever sinee about one-sixth of all the 
pitents fo Women are for corsets Phe 
erennter part of the are for articles 
pertuining to personal 
idornument, and household utensils and arti- 
us 


the 


dreds of useful inventions whieh have been 


mechanical line can be found 
puitented Phese washing 
attach 


ments, dish washing murehines, wash boilers. 


sewing and 
exe beaters, steaming apparatus for shaping 
pea sheller, type writers, clocks 
fevs:; While one of the best army canteens 
vet devised was a 
Tent, 


idem amd pa 


Many a worn has reaped a large fortune 
from a patent, whieh was the result of an 
whility to realize the advantages to be se 
cured by some slight improvement in some 
old method 


viven on Vitlusnble Sonne ome whe 


Many others thoughtless 


imitedintely set to werk to secure the prize 
reaped the reward. 


WHAT INVENTIONS HAVE DONE 


The natural resources of Amerien have 
ade possible the rapid growth im popula 


tion, industry and weralt 


Whieh las amazed 
the world. but without the inventor how 
far short of present advanee would we have 
been today? If a thine is particularly 
te great mony articles of one kind 
dre desirable the sown fines 
Way to do it with the least Libor. in the 
shortest time andoat the lenst expense. The 
history of American invention is an intense 
ly interesting study. in which great fortunes 
enined through suceesstul inventions. stand 


out in bold relief at frequent intervals 


PA HAN EAS 


REGARDING CHARGES FOR 


TION. 


INFORMA- 


the Is it etston tor patent 


vttorneys to make a charge for reply too 
letter of inquiry as to the advisability. and 
cost of taking outa patent. Tam not near 
ny city where can consult a patent 
iWver personally. but do not want to incur 

lire fee without Knowing just what the 
cest will amount teo.—C. 


\nswer:—Our reader need not hesitate to 
correspond with any reputable patent at- 
torney regarding the expense of securing a 
patent, nor will atterneys in good standing 
Inaike any charge for information as to the 
Hmoeunt of researeh, ete., 
pore the application. 


hecessary pre- 
Any of the patent at- 
advertising in this magazine will 
cheerfully answer any reasonable question 
necessary fo enable the inquirer to decide 
Whether it is worth while to patent or not: 
will send much valuable information 
tnitirely free to inventors who contemplate 
taking out papers 
NEW MEXICAN PATENT LAWS. 

Mexico has adopted new regulations re 
specting the granting and use of patents 
in that country \ copy of the new patent 
laws is oon file in Washington at the de- 
partinent of Commerce and Labor, together 
With ao trinshition ta English. where ean 
he examined by interested parties, 
The Book and Newsdealer, New 
suvs in its November issue 


York, 


“Popular Meehanies is almost tickled to 
death over its change from weekly tw 
wonthiy publication. We lave had reports 
from about twenty news dealers here in the 
city, and every one of them sold out their 
September supply in from three to ten days, 
nd nearly all of them had taken double or 
mere the number they had previously been 
selling of the weekly. Reports from other 
hews dealers in different parts of the coun 
try tell the story. The edition for 


Oetober was 40.000 


inerense of 8.000 


since July Looks like reaching the 50.000 
ino January. 

\ modern power house where reciprocat- 
Ig steam engines, gus engines and steam 
turbines will all be running will form one 
of the most interesting exhibits to mechan 
ies at the St. 


Louis fair 


The Railroads of are earning tere 
of the 
argely because they have reduced the cost of opera 


history 1 ountry, 


traduction of every 


the 


Which the factory rols eight distinet 
vay and wsides other Valuable trade alrendy estal ished, en 


omien! manufacturing and management earn an annual profit of over S250 0000000, 


It is to enable us to accomplish this we have inereased out original eapital fro: 


te 


Our whole tinaneial plan is moderate and simple It means that whereas certain of our pat 
ited railway appliances are now being manufactured for us by other \ me tte 
large our facilities and manufacture these applianees ourselves aud gi thie mnufacturers’ 

protit, Which is very large indeed, to our own stockholders 

That is all there is to it, 

Of the stock wei have placed in the Treasury of lies 

he proceeds of this sale of stock belongs solely te the Company, We ive te | et ! 


Promoters stack 


THIS TREASURY STOCK WE OFFER AT PAR 


It will earn SO per cent the tirst wea This « 


Mastin 


erprises in our line conducted on businesslike principles and without tl 


moose cotton oof late, always vield large returns There hundreds of re] 


do hear about because their securities are not listed on Steck 


WE HAVE NO PREFERRED STOCK 
anp NO PREFERRED STOCHHOLDERS 


We sell te they mever fail te for their supyplic ined 


ferret that sav that of any other lusiness, ot en MIT de 


vy their obligation 


IF YOU HAVE ONLY A SMALL INCOME WHY NOT — IT 100 PER CENT 


shat ‘ Send Is f ‘ 


aiid tl \ t | 


Ward Railway Supply Co, 207 Dearborn St. 


| 
A SOUND INVESTMENT 
| WARD RAILWAY SUPPLY COMPANY | 


LAR 


BOWLING GIVES HEALTH AND 


STRENGTH. 


onstruction oft tlie 
Counts for ore thant HY persons realize 
in tee ne Perfeet iff 
eult te obtain aud but few manufacturers 
to discovered the secret of their 


1 


Bowling, like all other athletic sports, lias 
ts benetits and injuries to the 
ten ne ten pins, however, with 
thee Thole doa the finger or thumb 

Hosive out before vou can injure any part 
of Bowling es inte play 
every dittsele of the bods thout overtax 
the expense plivs ee 
t thy ed emdorsenpent 

Nothing il lowers thre 
torre entire wp © 
thy ere rive anne purstit the 
everworkea tie ! rotesst« 
however, | ‘ 
diay Upe the Ons 
ines (lie speedily re 
covers himself and instead of losing way in 
lo thore ikke up lie 
itive Whiel his ~ ecemsioned 
the increased vigor whieh his change ot 

ene and oceupration lias given hin 
~ SO We Understood in ou lirge cities 
of ou rst inerehants make 

of devoting one or two 
wee te sore Kind of 
Phev take. howe ver, Various methods. but 

upon the principle of unbending the 
how fo enable it to regain its spring 

Dowling liu become repute dle fash 

ible recreation and to hecome a wood 

receoenized os an |) 
wt to be despised. To reach proticienes 
Fequires pivtetioee, study. thought, the app 
ot rt ‘ ittention to the 
ents of the postin 
‘ Iv te that of the «le ervoof the 
bowling is the only athletic 
sport that does not require an diustrueter 
that no two bowlers Tow] alike and that 
yeu have nothing to learn. This is so mis 
taken idea, If beginners were Tpstrueted 


ts to how to start and What kind of a ball 


to se they eould secure better results and 


Without te 


for the mation bowlin to be 
held im Cleveltind in Pebrusry Contracts 
for the alleys ef to the Bruns 


Collender Co 


EC'S 


MUD DEPOSIT OF THE MISSISSIPPI. 


Thousands of tons of our very richest 
soil, equal to hundreds of acres of the best 
farming and 


by the 


washed 
down to the Gulf 
Mississippi river, 


land. are uway 


each year 


In a recent lecture before the Franklin 
Institute Prof. Lewis M. Haupt stated: 

It has been estimated that the volume of 
sediment carried into the Gulf each year 
Varies from 250,000,000 to 278.000.0000 
yards, but it is also stated that the banks 
ure constantly caving at the rate of about 
Yo aeres per mile of and that their 
average height is from 30 to 45 feet. which 
would coutribute 


river 


about 332,000,000 cubie 
vards to the bed of the stream, independ 
ently of the amount fed Dy 


Whieh is no doubt 


the tributaries, 
much more, so that the 
sediment left in the bed 
Would exceed that deposited in the Gulf. it 


if 


het amount of 


prevented from spreading beyond the 
lank it that 
the ejeeta are iInjectia 
elevation, 
be accepted as oa faet 
that oa 


levees must follow 
equal to the 
the contribute to 


When it) is 


readily 


seen single 


cause deposits on oa level amounting te 
trom: 6 to 12 inehes of mud. 


BOOKS OF 


THE MONTH REVIEWED 


JOURNALISM, by Shun 
Appleton & New York 
book by an old-time me 
daily newspaper is made. DTnter 

ail and instructive to the young man on 
Wott Who has a desire in daily news 
ntper work. Several leading dailies are taken as 
eXatiples for analyzing the organization and oye 

ration of the editorial department. 

AMERICAN RAILWAY TRANSPORT A 


eu low 


fo 


TION, by Emory R, Johnson, Ph D., 454 purges 
Hiustrated Appleton & New York 
S150. ‘This work detines trausportation, the 


eduction and then discusses general railway 
id steamship problems under four divisions: Phe 
Vinerican Railway System: The Railway Service: 
Railways and the Publie, and Railways and the 
State Professor Johnson has phiced in rendabls 
do instructive language a large amount of infer 
and data, whieh will be found extremes 

Ipfnl to any student of transportation problems 
SPECIAL OFFER TO POPULAR MECHAN 
ICS READERS: Many people believe that. in 
in electricity cannot be given outside the 

To demonstrate the standard, scope 
wud methods of our instruction, we have bound 
up four representative text books of our Electrica! 
Mngineerit Course in oa handsome linen cover 
under the tithe of “Practienl Lessons in Electric. 
t\ nnd will se nd one copy for 75 cents to every 
reader of Popular Mechanies who will send us 
the names of two friends interested in electricity 
" civil engineering, textiles, or arehi- 
The books are ensily worth $3. Address 
room 108 G American School of Correspondence 
\rmour Tustitute of Technology, Chicage, and b 
“ure te mention Popular Meehanies 


echanies, 


tecture 


| 


“Want" and “For Sale” Ads. 2 cents per 
word, payable in advance, Replies may be 
sent to a namber, care Popular Mechanics, 
and will be forwarded promptly without 
extra charge. 


MACHINERY AND ENGINES 


Wey tblish mouthiv a bulletin of second-hand me 
es Your tame and address will secure you 

opy each month 

H. PL Dixon motor-cyele engine, carburetter 


ind forks, S35.00 

l Thomas, complete, ready to run, S504), 
HO PL Mitehell, rendy te run, 

H. P. Marsh, ready to run, $90.00 


H, Orient, ready to run, $110.00 
H. PL engine, $380.00, 
Castings from H. P. te 5 H. or engines 
te 

ARK PLUGS, 50 cents 

HAR GE R, The Motor-cyele Man, St 
Lis, Mo 


Simple, safe and re 
liternational Power Ve- 
Washington St.. Chicago, Il, 


EROSENE OIL ENGINES 
Send for catalogue 
Co., 56 W, 


MPING M ACHINERY For all purposes, From 
d-cistern pumps to tmammeth irrigation outfits at 
st prices Davis Johusou Co., 47 S. Canal St., 


GASOLINE ENGINE—1!, horse power Burrell, 
plete With eleetric ignition Used only 4 weeks 
it Davis Jobuson Co., 47 S. Canal 


Chicago, 


OR SALE Kerosene oil engines, 
reliable, Send for enutalogwue 


er Vehicle Co., 36 W. 


simple, safe 
International 
Washington St., Chi 


OR SALE PL stationary gas eugine, Al 
S100, or exchange for stnaller one ovr for good 
oteor, Also for sale hand brandy 
netors and eastings at a sacrifice, 

gain sheet. have Olds, Spauldings and Loco 

‘ LL. S. Culp, Canton, Ohio, 


PATENTS. 


PATENTS SECURE D ‘throug h Popular Mechanics 
tent Bureau promptiy, Charges reasonabl if 
Vea new idea or invention write us regarding 
We will answer promptly and fully without 
we \ddress Popular Mechanics Patent Bureau 
VORKING MODELS furnished of your’ inven 
< Write for prices and illustrated catalogue 
poliances for models, J. Weinert & Co,, 134 
AVe., Chicago 


MISCELLANEOUS. 


UMBING SUPPLIES—Save one-third by buy 
direct from us at wholesale Bath tubs, closets 
all plumbing supplies sold direct to you at job 
prices, Send for circulars and prices on what 
want B. P. Karol, 281-235 W. Harrison St 


OR SALE—30 Hidden Name and Bristol cards 
aime on, 100° Business Cards or Letter 
Boe: Lace ane Comic Valentines, Mottoes 
lve: large package, samples, 4e 
ting Co., Clintonville, Conn, 


NO MORE 


la to Box 494, Beaumont, Texas. 


SEND DIME for novelty. that is sure to please 
\ddress E, Murdock, 278 Chenango St., Bing 

ton, N. Y. 
M \RK TOOLS. Send dime and learn to mark 
sols with liquid; ‘never wears out, Rex Co., Lynn, 


Write for 


sleepless nights. Send 20 cents for 


Do You Want Cash 


or Your 


Real Estate or Business ? 


| Ican getitfor you. Send me full description 
and jowest cash price. My methbeds differ from 
atlothers My office ia headquarters for cash 
buyers. Makes no difference where you are io 
cated. Write today. Estab Isl. Bank refs 
PRANK P. CLEVELAND 


Real Estate Expert 2552 Adams Express Bldg , Chicago 


U. S. ARMY GUNS 


$1.00 EACH 


As Curiosities for Cosy Corners, Dens, Club Houses, Ete. 


WALSH’S SONS @ CO. 
250 Washington s St. -« Newark, N. J. 


M AG IC * Learn to Entertain 


awelcome guest 

wherever you go. Bew and startle, mystify 
and enchant. 

will teach you a mew coin and new 
ecard trick (by mail) for 20e. and send my ™ 
page descriptive catalogue of 240 ks. 
One trick, 10c. ‘* Book on Card and ticks 
180 pages, 25c. ROBERT WASSMAN & acher 
and entertuiner in magic, 227z Webster 
Avenue, Chicago, 


This ELEGANT Watch $3.23 


ATS AND 

CHAIN C.0.D. $3 
r em ant 

! ate sin for La or vest cha for Gents 
Sify fer 1% equal t any $35.00 GOLD 


20 year guarantee sent with wa “tent 
la a 


VARUER ASS 23Quiney St CHICAGO, 


ASTHMA PAY WHEN 


CURED 


We will send any flere f R 
LANES MAGIC ASTM VCORE = 

The« aly rem that ha irsand is known te 
cure the m fA rm ened us 
If it doce n t, Give kapress Office 


GUARANTY REMEDY Co, 
633 Sedgwick Street, Chicago, Hl 


GUITAR BANJO 


Self-Taught 
without notes, by Figure Music. 


Dept.c. 


Big illustra- 
ted Catalog of Instruments and Instructors Free 


E. C. HOWE, 1758 Masonic Temple, CHICAGO 


BIG PAYING BUSINESS 
FOR MEN AND WOMEN. 


W rite for names of hundreds of delighted customers. & 


Make 680 to $650 weekly. Do tusiness at home or 
traveling, all or spare time, selling Gray outfits and 
doing genuine gold, silver, nickle and 
meta! plating on Watches, Jewelry, Table. 
ware, Bicycles, all metal goods, Heavy 
late. No experience, quickly learned 
‘normous_ demand. toys or humbug. Outfits —— 
all sizes, Ev erything uaranteed. Let us start you. 
We teach you FREE. Write today. Address, 


H. GRAY & CO., Cincinnati, Ohio. 


MENTION POPULAR MECHANICS WHEN WRITING ADVERTISERS, 


= { « 
or 
a; 
~ 


MISCELLANEOUS—CONTINUED. 


IS BLACKSMITH MAGICIAN Te 


ber, Ye il ! New Preatise oon 
spread te elf-hardening steels Sev 
plow forgi ro 
kinds of t elding fully ex 
It Welds railroud ova in the twink 
of ano eve Vise twe hand colored secientine 
tempering charts ound Bo explaining all harden 
Ing tenmipering to oa im oil Wither oor 
tallow, showin color each teol shoukd ined 
tells what it stand These are used byw Wool 
\! d Satiples free thie 
hover Sp wen tory teel worker 
\ | Sidney. Obie 
HELP WANTED. 
WANTED COMPE TEN) DRA TSMAN @ 
Veurs’ experiences: must be tirst-class Address 


Too Popular 


WANTED RAILWAY DRARPTSMAN—Grad 
experience on frogs and 
Chief Address 75S) Popular Meelhanies 


WARTED RAL. DRAFTSMAN 


r witl brew \ worl salary te 

ut Popular Mechanics 

DRAETSMAN \ ANTEI D—We want first-class 
draftsman in every city Write us for particulars 
it te Vour interest to do work for wus 
Patent 


AUTOMOBILES. 


im from S200 up Senal 
postal enard for our great bargain sheet Coov & 


At TOMOB ILE REVIEW, th 
Inenthiv automobile magazine, One veums subserip 
tion feo doth the Nutemeobile Review ined 
Meehsanios for S100 \ddress Popular Meehanies 


WANTED. 


WANTED Second-hand Survevor’s Transit) with 
Compuss, M rd, Neb. giving 


FoR SALB—cCastings fer Bievele Engines 
$15.44) Castings Il Tron and Bronze Cust 
ings, Cut Gears, two sheets of ts nial Ine 
Spark Ping \\ Motor Works 


Halsted St.. Chicage, Tl 


SALE—Teachers’ Scholarship in Interna- 
tional Correspoudence Schools Address 757 Popu 
lar Mechanics 

WANT \NY THING AND ION 
TO GET IT, WRITE POPULAR 


Ir YoU 
KNOW WHERE 
MECHANICS 


BRASS BAND | 


Instruments, Drums, Uniforms. Lyon 
& Healy ‘’Own- Make" Instruments are 
referred by Thomas Orchestra, Banda 
tossa, Mascagni, etc. Lowest prices. Big 
Catalog ; 1000 illustrations; mated Sree; 
it gives instructions for amateur bands. 


LYON & HEALY, 2 Adams &t.,Chicago 


BKIDGES, ELECTRIC AND STEAM RAILWAY 
FACTORIES AND POWER PLANTS 


Ww. L. STEBBINGS 
Civil and Consulting Engineer 
LICENSED ARCHITECT 


Monadnock Block, - - - 
lel. Harrison 1104 Cable Address *Stebbings”’ Directory Code 


Chicago 


A MON’THE 


One reliable man or woman in each county as 
die, manager, to exhibit, take orders and appoint 

agents for Harrison’s Oil-Gas Stoves for cooking 

and heating. Wonderful invention. 

ye2S> Automatically generates fuel gas 
pH es \ from kerosene oil Miniature Gas 
Works. Absolutety safe. Enormous 
demand. Thousands sold wee kly 
i | heapest, cleanest, sstfuel. Cu - 
SH tomers delighted TALOGUE 

WORLD MFE&. © 0. , 6576 VW orld Bidg., Cincinnati, 


HOW TO MAHE 


Electrical Instruments 


Chapters of Electrical Experiments,” which 
have been printed in Popular Mechanies as a serial, 


ire for sale to close out all back numbers All the 
ehapters are complete, deseribing the  justrument 
hated the list) lelow Sent postpaid on receipt 


of price. 

Thousands of Popular Mechanics’ readers have 
these instruments from the deseriptionus which 
ire given in plain, simple language, ‘written so you 
ean understand it. Directions are fullw illustrated 
Motey Cor statips) must aecompany order. 


TELLS HOW TO MAKE 


No. Parts Cents 
1-—Simple Galvanometer 5 
to Hold Battery... 1 
Tangent Galvanometer 1 
Powerful Magnet 1 
> Eleetrie Circuit of Water 1 
(Voltmeter ‘ 1 
7T—Practiceal Telephone 4 
S— Measurement of Resistance 3 
Eleetrophorus .. 5 
e—Mlectrie Condenser, 1 
11—Laboratory Storage Batters 
17-—Electrie Gyroscope 
IS—Eleetric Locomotive 1 
'—Model Fire Alarm Telegraph 2 1) 
Kleetrie Bomb 1 
Nutomatice Cirenit: Closer 1 
Electrically Lighted Lamp 1 
243—Simple Are Lamp 1 
Experimental Batters 1 


Large Induetion Coil 


ORDER BY NUMBER 


POPULAR MECHANICS, Journal Bldg., CHICAGO 

Marry, doctor or 
D N’ **Don’t doa thing”? [ill you 

see clearly what’s best by aid of 
Flash Lights on Human Nature, on health, 
disease, love, marriage and parentage. Tells what you'd 
ask @ doctor, but don't like to. 240 pages, illustrated, 25 
cents ut to introduce it we send one only to any adult for 
postage, 10cents. MURRAY HILL BOOK CO. 
129 East 28th St. - New York 


MENTION POPULAR MECHANICS WHEN WRITING ADVERTISERS, 


FOR SALE 


FOR SALE—CONTINUED 


COURSE for a littie work. Write 


107 Beekman ldg, Cleveland, Ohte. 


Journ 

SALI Second-hand Dy PL bievele en- 
bievele engine. S35 00 with 
i rst-eliss ordet Moter Wks 
N. Hlalsted St Chieage, Tl 

MOR SALE -4 PL gaselene engine 
Covy & Co.. 3311 Cottage Grove 
«hi igo 


FOR SALE Stenm Heinecrs Seholarship in In 
Seliools Price Ste Ad 


Polo, 


MOR SALLIE wonderful lrous 


Se simple a child cam use it 
real for use Mull sized sample postpaid 


N. W. Leadbetter, Corvallis, Ore 


POR SALE—Fine S-foot antique grandfathers 

Slim) for S45 ish. SOO Commercial vis 

pewriter, used, for high 

hatmiinertess gun, chainless wheel or gold watel 
Stmunitville, Ten 


BUSINESS CHANCES. 


OPE NING -working estab 


ut riot located on Pacitie Coast, 
deing a profitath business, desires te enlarge 
Requires the serviees of am aetive mat 
some Capital Address BR. C., care 


Mechanics, 


PARTNER W ANTE One-half interest saw 


isitiess, in Stat of Wiashingter Making 

OW Need fifteen thousand working cap 

\ great opportunity. The chance of a life- 

for some on Address “"Pacoma,” care Pop 
Mechanies, 


SPECIALTY MANUFACTURING. 


MECHANICAL REFERENCE LJ 
One of the best works ever published 
Modern) Engineering Practice mechanic 
ry person interested any way in mechan 
eit to have it in his home or in his offies It 
{ library of ten large volumes, containing 
do illustrations, sand tells you 
everything you want to knew in engineering 
questions arise It is un entirely pew work, 
emipiled, and hence strietly up te date Its 
lers gre the foremest technical experts 
lent of Armour Institute of Technology as 
nel used th Vinerienn (or 
Sel t Arn Tustitute | 
I hand ne, theronch amd well 
! worl You im get it 
fiftv new vearly paid subscribers to Popular 


at ST oenel 


I HAVE BUYERS FOR GOOD PATENTS OF 
COMMERCIAL VALUE, CHARLES A SCOTT, 
ROCHESTER, N. Y. 


STOC KX COMPANIES INCORPORATED, LAWS 
‘Fr ANY STATE. YOUR STOCK UNDERWRIT- 
TEN AND GUARANTEED. CHARLES A. 
FCOTT, ROCHESTER, N. Y. 


MANUFACTURERS AND INDIVIDU ALS are 
awaking to the value of good inventions in their 
ines, and are buying them. DON’T YOU WANT 
rO BUY A GOOD INVENTION IN YOUR LINE? 
Charles A. Scott, Roch- 
ester, 


CHICAGO SCHOOL of ENGINEERING 
ALL INSTRUCTION PERSONAL 


An evening school giving instruction in Engineering sub- 
ects teaching the latest and most approved practice. 


Write for Information 


304 CHICAGO OPERA HOUSE BULLDING 
Taught by Mail. Students pre 


pared tor admission to the bar in all States 
Individual instruction. Send for catalogue. 
MARSHALL D. EWELL,M.D., L. L. D., Pres. 
Home Study Law School ; : 627-59 Clark Street, Chicago 


Electrical Books and Novelties 


CATALOGUE FREE 


Bubier's Popular Electrician, 50 cents per year; sample 
Copy, o Cents post paid; eight books 10 cents each. Howtomakea 
Dynamo, Motor, Electric Beli, Telegraph Instrument, Induction 
Coil, Telephone, Storage Battery, Taiking Machine Futly ttlue- 
trated, TEN CENTS EACH Dynamo and Motor Castings. 


BUBIER PUBLISHING CO., Box P, Lynn, Mass. 
ELEGRAPHY} 


Telegraphcrs’ Penmanship and Typewriting 
COMBINED IN ONE TUITION 
We are unable to meet the demands of the railroads for our 
graduates Positions guaranteed to all our students. Send 
for catalog. 
The Chicago Railway & Commercial Institute 
97 Washington st., Chicago, Ill. 


For Mailing Lists, Addressing, 


Imitation Letters and all Circular 
Work, address 


TRADE CIRCULAR ADDRESSING CO. 
125 Clark Street, Chicago 
Ask for 50 page Catalogue of Lists, 


PLUMBING SUPPLIES 
1-3 Saved by trading on our wholesale prices 
Fuil line ta stock. Quality 
guaranteed. Shipments 
prompt Let us deseribe 


and quote prices on what 
you want 


B. P. KAROL, ? 31-235 W. Harrison St., CHICAGO, ILL. 
| Of 
DEAL 
MITERBOX’ 
Accurate, light and compact. 


Agents Wantod. EACH 
IDEAL TOOL CO., 3783 High St., Denver, Colo. 


FOOT and POWER 


AND TURRET LATHES, PLANERS 
SHAPERS AND DRILL PRESSES : 


SHEPARD LATHE Co. 


— 


A131 W. 2a St., Cincinnati, Ohio 


MENTION POPULAR MECHANICS WHEN WRITING ADVERTISERS, 


— 


Caveats, 
PA EN S Trade-Marks 
Copyrights 


and Designs 


SEND YOUR BUSINESS DIRECT TO WASHINGTON 
SAVES TIME AND INSURES BETTER SERVICE 


Personal Attention Guaranteed; Twenty-Three Years’ Active Practice 
Address SPECIALTY : Patents that Protect 
SIGGERS & SIGGERS, Patent Lawyers, Box 27, N. U. Building, WASHINGTON, D. C. 


Valuable and Salable Patents Secured. 
PA I N Ss Advice as to Patentability and Commercial 


Value Free 


SHEPHERD @ PARHER, PATENT LAWYERS 


“Dur the past 10 \ears Mr. Shepherd, of Shepherd & Mr. Parkeron Nov. 11,1905, resigned his position 
Parker, has obtained for us a great mat mportant patents as an examiner in the U.S. patent office to enter 
We Veno hesitation io heartily recommending to ar this tira Address 
one having need of the service fa paatemtattor 

HALLWOOD CASH REGISTER CO 210 Revenue Building - »« WASHINGTON, D. C, 


PATENTS 
MODELS 2 SUPPLIES J $20.00 


Installments taken. Write for par- 
ticulars. No charge for opinion as 


WE MAKE to patentability, ete 
: ; THOS. A. HILL, Patent Attorney & Consulting Engineer 
Working Models of Your Invention Main office: 261 ceanaeee, New York ons 


Skilled associates In Washington and abroad 


After drawing or description, and charge 


moderate and fixed price for them. Ex Protect Your Ideas 

perience, skill and modern equipped shop Consultation Free 

enables us to satisfy and assist you. Fee Dependent on Succes 
Send for Illustrated Catalog of Appliance for Models co 
J. WEINERT & CO., 134 Pierce Ave., Chicago Lath 

Chicago Office, 
163 Randolph Street 

PATENTED INVENTIONS 


OF ANY DESCRIPTION Ma il Order Articles, or 
mmplicated Machinery, 
I can put u in touch with owners who wish to sell. 


CHARLES A, SCOTT 
Granite Building, a Rochester, N. Y, 


SPECIAL MANUFACTURING 
Special MACHINERY-MODELS-EXPERIMENT- 


AL WORK. pins cea Prompt. “Write for 
our booklet.” The GLOBE MACH. & STAMPING CO. 
970 Hamilton Street - - - Cleveland, Ohio 


You have an invention. You don't 

BLUE PRINTING BY FL T | LIGHT Tecuiiine dea What to do with it—don’t know 
yto proceed. An expert inventor 

and suecessful pro wale r will tell you What to do. Will tell 

BLUE PRINTERS BLUE PRINTING, BLACK you If it’s practical, how to interest capital, etc. Builds 


PRINTING, BLUE LINE & COLOR PRINTING models (Metal, Wood, Rubber, Glas, 

etc.) Write (in contidence) for plan, testimonials, etc. 

CROFOOT, NEILSEN @ CO. LOUIS CASPER 

167-169 E. Washington St. - - CHICAGO 7o1 Western Union Bldg., . Chicago 
nen hoo A FREE BOOKLET FOR INVENTORS 

‘tute to travel, tack signs Gives valuable information to those conte ‘mplati ng taking 

an 1 di stri ibu Cree nd sample four out American or Foreign Patents It witl save yu money 

r month, $3.00 per and time. Mailed free if you mention Popular 

for expense Address 


KUHLMAN Cv., Dept. E, Atlas Block, CHICACO Robert Klotz & Co., Schiller Building , Chicago, Ill 


Electrical Construction..... 


DYNAMOS, MOTORS, METERS 
\ ARC LAMPS, SWITCHBOARDS 


Repairing of all Kinds 


my w, YOUNG, 52 West Adams Street, Chicago 


felephone, FRANKLIN 251 


|GAS and GASOLINE ENGINES 


1H. P. UP. Cheap, safe power for the Farm, Factory or Shop 
Dynamos and Motors, |-16) I. I. up. 


ing Plants felegraph O s Telept Kiectric } 
have for imme Mar ba bevy i 
delivery s Latter 


Small Dynamos and Motor Castings and finished parts for complet: construction, 
Rough Castings to build, 1-2 H.-P. up. 


Send for Complete Catalog. L. W. GILLESPIE, Marion, Ind. 


RHEUMATISM 


CURED WITHOUT MEDICINE 


Gas and Gasoline Engines 


FARMERS, BUTCHERS, MECHANICS 


Aueaxternal cure so sure that the makers send 
AND ALL WHO USE SAWS 


it FREE ON APPROVAL. Try it. 
FILE THEM WITH 
vir river with it at per Chrov Acut M t 
Qhittit tree li terms to ‘ rwile 
G. H. ROTH, New Oxford, Va. the Draft PRE 
4 
STEM — + 9) 
Don’t BUY A WATCH 
beforese jour ot paw 
WIND ent ator, is k stamped 11 


te 1, Heautifa Id 
t 


4 ith 
irs. Sent by Expres 
rough €xatn nation 
itely guar- M ! 
ant most ree 
and be st 


can'tt 
ALLEN&CO., Wholes Dept, 1s) 
NTS 807 to B21 Dearbx orn Streety CHICAGO, ILL. 


| 
we 
| 
ELS = CATALOGUES FREE 
MODELS 
& GEARS 193 CLARK CHICAGO. 
Lapit 
MENTION POPULAR MECHANICS ELEC EESELES, 


THIS 5 H. P. 


Automobile 
Motor 


ONLY $60.00 


Castings and 
Blue Prints 


$21.00 
Graves Motor Mfg. Co. 
St. Paul, Minn. 


Carried tn stock and made to your order 


Write for our new entalogue 


CULLMAN WHEEL COMPANY 


521-525 Larrabee Street, Chicago 


Motor 


We have a complete line of motors, 
Castings and accessories from 1! ytos 


Castings 


H. Fk. jor Bicycie, Automob le, Mar 
Ire or Stationary: also attachable 
motor outti's tor bicycles, and com 
plete motor cycles Highest grade 
and lowest prices Send 2 stamp for 
Cataiogue. Special discount if you 

Ineption this paper 

STEFFEY MFG. CO 2722 Brown &t.. Philadelphia. Pa 


Iluminates darkest 


places great distances. 
br nt lights before r@é& 
newing d battery No wires; nocl cals 
nger \ Ss read Just touch the button, 
1 ke ot gunpowder without 
t la 
» | 
1 « 
Tea 
yt he 
rr 
pr f N 
te 
Dynamos and Motorse mace sxvu am 
lest t ever sold. May be run 


; or a8 a dynama 


Exectric et p. lamy 
electr ting, et & Complete 
line of mut * 
Prac tic al he “te tric al Nove ‘le 
d for 
er 4 d 
Qhurtr cata ribes 

dark-» danter> esticks, elete 

\ ds 5 tee Ve promptly 

Age nts Ww anted, 

ht. ane eas |y show! 


some of them. We want goor 
place, teg or small, and there’g 
rtorthat sort, All particu. 


RIRNER & CO, 


velties 


J. 
ve rical N 


MAGI ELECTRIC WALKING CANE 


‘ 

‘ \ 

tt 

fire 

' ‘ 

pst per i! 


drae A Sons 
Water 


C. $. PIPER & CO., 88 Elizabeth St., East, 


BOYS, WRITE TO US 


Wes 
Milwaukee, Wis 


GOOD LIVE 


$100, _TO $300. MONTHLY. 


Men and women 


agents 


getting 


cent profits. 
Nationa 
}tomers « 


AR position, paying big wages 


St World Bldg., 


lreputation 


Salesmen, managers and veneral 


Jelightful business ye ar reund. Hustler 
rich Write today for brand new 
plan and «pectal offer this montt 100 per 


Norrish. Groods well advertised 
y guar 4 Cus- 
whted 1, CAL 
CATALOGUE FREE. Any 
noor we nh can get a good 
Address 


WORLD Whe. 
Cincinnati, 


Battery Table Lamp, $3.00 


Battery Hanging Lump . 810.00 
Telephone,complete, 82.50 and 5.05 


Electric Door Bells . 1.00 
Klectric Curringe Lamps 5.00 
Biectric Hund Lanterns. ° 8.00 
88.00 Medical Buattertes 8.95 
813.00 Belt, with Suspensory 2.50 
Telegraph Outfits. 2.25 
Battery Motors . 0 to 12.00 
Bicycle Electric Lights 8.00 
Electric BRatlway. 2.75 
Pocket Finsh Lights . 1.50 
Nechktle Lights 8.00 


send for free book Describes and iliuetrates 
manyof themost usefulelectricdevices atwon 
derfully small prices. All practical. The lowest 

price in the world on everything electrical 
Ay Agents can make handsome commissions 
and many @ales. Write for mation 


OHIO ELECTRIC WORKS, Cleveland, 0 


omplete lofor 


AGENTS WANTED 


Detroit, Mich. 


Free! Free! Free! 


Just what every young electrician wants 


THE MIDGET DYNAMO or MOTOR 


lights lamps 


rons motors, rings 
bells, and LOO other experiment 
Weare ne t ives ome t 
bos sending inthe | 
words takea from the one word 
me You can use Jet 
lers but as many times in each 
word as the ppear in this word 
Start like th Me, say. m 
mia With ur list you mu 
1 for plete catalogue 
tor kh ie«l 
1} ist reach us before Ma 
thts th nd i my 


THE C.& ELECTRIC 


bavette Street, - - 


W. 


Syracuse, N.Y. 


MENTION POPULAR MECILANICS WHEN WRITING ADY ERTISERS, 
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BUILD TH EM 


THE MURRAY AUTOMO- 
BILE MARINE and 
STATIONARY GASOLINE 


ENGINES 


Transmission, Gears, Carburetters, 
Pumps, Mufflers, etc. :::::::; 


Write for cirealar and prices before ordering. 


| W. B. MURRAY, 1253 Milwaukee Ave., CHICAGO, 


Start the Engine BE YOUR OWN ENGINEER 


We Can Furnish You With 


ENGINES 


And if it’s one of the kind we sell you can go away 
for a week’s vacation and come back to find it still 
running. No sparks, smoke or danger from fire. 
The best and cheapest power for Machine Shop and 
Private Lighting Plants or for doing work on the 
farm, such as sawing wood, pumping, etc. Let 
us tell you how economically your work can be 


done by a 
Modern 


Gasoline 


UP, 


Steam Boilers, Steam Pumps, Steam Engines, 
Gas and Gasoline Engines 


For Stationary, Marine and Automobile use 
Dynamos, Motors, Electric Fans, Eiectric 
Novelties, Batteries & Supplies, Individual 
Electric Lighting Outfits, 8 to 100 Light 
Our new Illust'd catalog sent postpaid 6c, 


All sizes, to 60 H. P. 
and also Gasoline, Ma- 
tine and Automobile 
Engin s. 

: Send for catalog. 
CAVANAUGH @ DARLEY 
25 W. Randolph S$t., Chicago 


MARTIN MFG. CO. ‘80 W. Madison St., CHICAGO 


ENGINES - 


Vertical and Horizontal 


4 to 20 Horse-Power for 


AUTOMOBILES 


with and without Transmission 


Send Se. Mamyp for Catalogue. 


The P. J. Dasey Co. 


Marine Building Chicago 
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CHICAGO, ILL, 
remont SANFRANCISCO,CAL, 


NEWYORK,N.Y, 
1717-23 ArapaboeSt., DEN) LR,COLO, 


S:920 and9??N, FirstSt., ST.LOUIS, | 


9? Center St., - 


HOME OFFIC 


\ 


ALESCHEN & SONS ROPE 


TRAMWAY 


LESCHEN COMPANY 


> AT BESSIE MINE TELLURIDE, COLO. 


AERIAL 
TRAMWAYS 


KESTER SELF FLUXING 


—=—— $0 LDER=* 
Saves 


A TUBE OF SOLDER 
FILLED WITH FLUX 


PATENTED JULY 11,1899 
IN UNITED STATES, CANADA, ENGLAN 
GERMANY AND FRANCE 


Requires No Acid. 


KESTER ELECTRIC MFG. co. 
- Chicago, 11. 


ESTABLISHED 


$30 


FREE SAMPLES 4\" mrastne. 


\T BLANKS, 


Wewillt 


Bocks 


\CHICACO. MFC. & MDSE. CO. 
DEPT. 600. 87-89-91 WashingtonSt. 
Ref, Metropoliian Prust 


Capital or any Lx Company io 


$10 or this COMPLETE OUTFIT WORTH 


Write at once tor Free samples, Address 


CHICAGO, 
Chicage 


» $100,000 offered for one in- 
vention; $8,500 for another. 
Book “How to Obtain a Patent” 
and * What tolavent” sent free. Send 
ye rough sketch for free report as to 
patentability. We advertise your 
patent for sale at ourexpense, 


CHANDLEE & CHANDLEE, Patent Attorneys 
918 F Street, Washington, D. C. 


FOR AMATEURS OR 

PROFESSIONALS; also 

Self-Educational Books 

on Amusements, Ref- 

erence, Mechanics, etc. 


at popular prices. Send 
for our Illustrated Book 
Catalogue. Sent FREE to 
anya iress. 
FREDERICK J. DRAKE & CO. 


211 E. MADISON STREET, CHICAGO, ILL. 


DRAWING Tie 


25c for 4 months—Cleveland, Ohio 


MENTION POPULAR MECHANICS WHEN WRITING ADVERTISERS, 
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Va , | ACTUAL SIZE 
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| 
PATENT YOUR IDEAS 
iss 
A 1.00 


* 
| Klectricity Everybody 


times faster than Will not 


draw temper. Try it FRI If not sut Just What You Want 


isfactory return It satis- 
ors 

The world’s greatest force treated In a foreeful and 

D LUTHER BROS. practical way for practical people Written by an em- 

inent authority, it is unsurpassed for accuracy and 

Dept. P. M North Milwaukee, Wis- helpfulness, tre: ating of the latest methods and mae hin- 

ery, yet free from that intricate technicality, which is so 


ee liable to confound, rather than assist, all but the seien- 
A Vv A N S tist. It tells of the uses of electricity and how Is 
generated and employed, Fully illustrated. 


COPPER LIGHTNING RODS A SPECIAL CHAPTER ON THE RONTGEN X-RAY 
TOWER ORNAMENTS 
CHURCH CROSSES PRICE, $1.50 


COPPER FINIALS, etc. THE CENTURY CO., Union Square, New York 


iwe Illustrated Catalogue mailed free 


| W. JONES, Mfr., 18 Fletcher St., N.Y. Est. 1862 


e* 
A Boiler Explosion 
May result at any time if “sca te’ is allowed to form tn the in 
b terior of your boiler Other disadvantages are that boilerg 


burn out quic Re r, cause work and worry forthe engineer and 
require from 25 to per cent more fuel than clean boilers. 


FARMERS’ EXCHANGES INTERNATIONAL BOILER COMPOUND 


RURAL LINES and attacks the minerals contained in water, destroys hardening 
. qualities and prevents them forming Into scale. It removes 
PRIVATE LINES rust, prevents Corrosion and pitting and preserves botler tron 
Makes water as soft as purest rain water. Our Brick Com 
pound is guaranteed to prevent formation of lime “scales”’ in 
Incandescent Lamps, Arc Lamps cylinder jackets of Gas Engines 
For Every Purpose Liquid, Powdered and Brick Form. Special—Sent on 60 


days trial. Engineers send for free booklet on “boller scale." 


Full Line of Electrical Supplies. Write for Prices. INTERNATIONAL BOILER COMPOUND co. 
49 Market Street, Chicago 


Einpire Electric Supply Co. 


West Jackson Boulevard, CHICAGO 


| HIGH-SPEED INDICATOR FREE 


CY BROWN 
Can he 


run at SVs 
speed 
without 
heating : 
as it has 
j 
ent j 


Working parts encased. Dial plate two rows figures 
reading rightor lett as shaft may run. Supplied with 


spindie7 n. long for ise on dairy machines, 75 cents 
: My Zinc and Halfetone En- extra. A particularly, desirable niachine, made by the 
well-known Starrett Co. (‘iver for 3 new yearly 

gravings will sell your goods subseribers to POPULAR MECHANICS 


no matter what they are. 


Fire Your Drummer} | Engineer's License 


and use Rrown’scuts. They 
will do all he can at one- 
thind the price. ....... 


Mechanics, Electricians 
Engineers, Firemen, Etc. 


4+)-page t containing questions asked hy 
amination Board of Engineers 
Write direct to the artist 


and ask for samples. IN 
FRE! 


i CYRUS. G. BROWN . 
| 160 Washington Street, Chicago. 
reet, ouis, Mo. 
Tel. MAIN 3376. NEW 9%6-PAGE CATATOGUE SENT FREE 


ELECTRIC DIAMOND GRINDE 
| 
| } 
yn 


A HINE y BARGAIN Some people prefer new 
M C R machinery; others like 
second-hand, with the stiffness worn down to smooth running. I sell 
both kinds. Let me send you a copy of my November 6th BARGAIN 
SHEET and PRICE LIST. It will interest and save you money. 


WILLIS SHAW, 171 La Salle St.,. CHICAGO, ILL. 


5 id) 
RELIABLE 
‘Because of the small Quaa- use less Becausedt ver fails 
‘sregu to mehe pes (Jownt 
THE [CRESCENT Co 


SCENT CO. CHICAG 


Bhe Soiderning Stick 


Address in ited States on Reresot of 25 Cents 


CRESCENT SOLDERING STICHS 


and 
CRESCENT SOLDERING PASTE 
ire not an “‘accident.’’—Thev are the results of a liberate attempt, 
long scientific lines, to produce a soldering flux that would prove satis 
factor, tothe practical electrician, do the we Iwass; newer fail 
Po introduce these we will send postpaid, doz.of either stiek or 


p ste for $1.40 


CRESCENT CO., Room 401 Omaha Bldg. Chicago 


THE TURNER DOUBLE JET 
Alcohol Blow Pipe 


Give’ a constant, clean, non-oxidizing NEEDLE FLAME of 
3000 degrees F. without bellows, enabling operator to apply a 
finely concentrated point of intense heat to the desirec spot 
without affecting surrounding surface. 

Readily melts platinum and gold alloy. Suitable for fine 
soldering, annealing, tempering. Unsurpassed for Storage 
Battery Construction, or work where lead terminale are to be 
joined without solder or fiux. 

A new tool. of great value to ELECTRICIANS, 

LEAD WORKERS, Jewelers, Dentists, Opticians, 
Etc. 
Handsome nickel finish, perfectly constructed. 
Our free Booklet teils of its many uses. 


THE TURNER BRASS WORKS of 


55 N. Franklin St., Chicago 


VALUABLE INFORMATION FOR 
Expert and 


Amateur Machinists! . 
WHO ARE NOW USING TOOLS 


You may have free our complete) Catalogue of Fine 
Tools. Fully illustrated, 176 pages. Gives useful in 
formation about all the new Mechanical Tools, 
hvery tool we make is warranted Accurate and satis 
factory. 


THE L. $8. STARRETT CO., - - Athol, Mass. 


We want an agent in every factory. Liberal pay. Will not interfere in the 
least with present duties, Address A. D,, Care Popular Mechanics. 


VENTION POPULAR MECHANICS WHEN WRITING ADVERTISERS, 
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BOOKS BOATS 


Do You Own a Boat? 
Do You Want a Boat? 
Would You Build a Boat? 


The unequaled quality 
of the carbon and temper of 


~ BRUSH these brushes together with 


Permenem Lubricating newly discovered means of 


TARDE “aka making them 
Permanently Self Lubricating 
makes them iast several times longer than other 


* carbon brushes with practically 
No Wear on Commutators 

Commutators cost more than brushes and you 
cannot afford to replace them often 
Brushes cost less but 
still cost something 
Langilebeu Brushes 
save you money 


these direction 


liow to Build a Racer for $50 


catboat Lark; easy to build frame WRITE FOR 
CircuLar NO. 10. FREE SAMPLES 


liow to Build a Skipjack. 
water Mas been sucessful. whet CHANNELLENE 
‘ or Cat rig fu tried 
completed boats GRAPHITE OILS 


flow to Build a Racing Sloop 


essful racing machine « 


liow to Build a Knockabout. 


all around cruising beat; ronal 


nhet in \mierics Asia and \ust 3 
build, sure to win with 4 
< 
liow to Build a Motor Launch. = 
and practical, showing how 1 construct 2 

= 


Particularly adapted for 
Automobiles; saves trouble 


BIG SQACS “UOIJUDAU! MON 


ent Litiatele H Ww Waters 
tlow to Build a Shoal-Draught Sloop MONARCH MFG co 
\ eve little sa ne boat With moderate over 
ind small sail plan COUNCIL BLUFFs, TA. 
TOLEDO, OHLO 
llow to Build a Flattie or Sharpie. 


build; everything straight just the 

f it to beyvin witt enn. ver 
either Sloop o1 C4 rig 
ply; either sloog WANTED--OIL AGENTS 
to Buil Model Yacht. i 

ow to - d a Model Yacht In every county , reliable, energetic men to 

mplete description of how to build a mode 
ines of skiff used in sailing models sell on commission, specially to the Farmers 
and Threshers our line of High Grade 


Lubricating Oils, Greases, also Roof, Barn 
PRIC Seah and House Paints. Apply atonce. Address 
E 1O Prepaid THE WOODLAND OIL & GREASE CO., Cleveland, 0. 


ne of these books given for clul f O 
ics Addreas The only machine on earth that gives a big piece of 
Gum, tells Fortunes and gives you a Letter trom your 


sweet- If youdon't know what it is send 
heart All for Ic. a Stamped addressed enve ope tor 
a ——- of gum and agents’ terms. One agent writes 
Filled the machine at 2 O'ciock—ats o'clock it was empty 
Send me 40 more machines quick as possible. Lama erip 
Journal Bldg, 


ple. but see that I can make a living.” Hundreds of similar 
letters. One agent has used over % million pleeces of gum 
: Chicago in2months, F.P. PILLING, 86! Clark St., 


icag 


| 


THE 
QUESTION OF QUALITY 


in 


Telephones 


x Satisfactorily 
Answered 


Our instruments are the 
best 
ence, skilled workmen 


and 


that long experi- 


a complete equip- 


2 ly 
ment can produce. Our prices are the only 


cheap thing we offer. Let us send you a 
catalogue that tells all about the best Tele- 


phones tor Kura! Lines and Short Private Lines. 


Acme Electric Co. 
200 S$. Clinton St. . Chicago, Ill. 


Dynamo and Motor 
Bargains 


We carry in stock over 600 machines 
tn all sizes from 's to 100 horse power, 
both new and second hand, all guar- 
anteed. Small factory equipments our 
specialty. 


NO ONE 


Can sell you a first-class machine for 
less rnoney. We repair a!l makes. 
Send us your inquiries. 


Guarantee Electric Co, 


CHAS. E. GREGORY, Pres. 
153 to 159 S. Clinton St., 
CHICAGO 


Phone No. 1, long line. 
Calling distance 10 miles 


$5.0 


D=ALEKS IN 
EL 


KINDS OF 


rRICAL SUPPLIES 


COMPLETE PHONES 


A Time and Money Saver. 


ELECTRIC MATERIAL CO. 


Phone No. 2, short line. 
Calling dis. up to 1,000 ft. 


$3.50 


Write us 


169 East Van Buren Street 
CHICAGO 


Peerless Electric Co. 
ELECTRICAL REPAIRING 
RECORDING WATTMETERS 
SEND FOR BARGAIN SHEET } 
141-143 South Clinton Street | 
Chicago 


‘Phone Main 1025 


ANGLE BENDERS 


We make hand-power 
Benders for forming 
angles in stock 1 in. thick 
and under. Light stock 
can be bent cold. 


WALLACE SUPPLY CO. 900 Royal ins. Bldg. CHICAGO 


Write for Catalog P. 


HAND OR 


LAUNDRY MACHINERY, 


For Hotels, Dyehouses. Commercial Laundries and Domestic Use. 
A. L. DAWSON & CO., 27-31 W. Washiugton St., Chicago. 
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f BEGIN BUILDING 


A FORTUNE 


$10 WILL DO IT 


Hlere is one of the greatest opportunities 
f your life. Jmprove the opportunity 
While you have the chanee, It may 
do te fortune and independence almost 
ore Vou know it. Now is your. first, 
st and only chance to become a share- 
~ on an equal footing with the orig 
members of the company at 


FIVE SHARE 


For _a Short Time Only 
r value Full paid, non-assess- 
Capital stock S2.500,000; TO por cent 
shares treasury stock; no pre 
real stock, no Londs, no salaried otlicers, 
personal liability. 
buy now : the lowest price and join us 
sa CHARTER MEMBER in the FIVE 
BEARS MINING CO.,, who own out 


xht rich properties in Plumas Co., Cali 
f Over 1000 feet of tunnels and 
osseuts, all in ore assaving from S87 te 
SOIS per ton, Over 10.000 tons ore in sight 
dy to stope De not wait. Now is the 
before the stock advances to or 


vher, to-morrow may be too late, 


$10.00 WILL BUY 200 SHARES 
$20.00 BUYS 400 SHARES 
—— oo BUYS 1,000 SHARES 
ke our advice aud buy all you can. 
Monthly Payments if Desired 
Great fortunes are made by those whe 
quick to grasp just such an oppor 
ity as We offer you now in the FIVE 
SARS MINING CO, 
We have personally examined the entire 
perty and honestly believe this will 
ve the BEST GOLD MINING STOCK 
EVER OFFERED. The history of gold 
it shows that very few mines started 
th as good prospects as the FIVE 
BEARS, yet they have paid continuous 
We have developed this prop 
‘ mech te prove that we have a 
endid mine, in fact, the prospeets justify 
belief that the Five Benrs will become 


One of the Great Mines of the Future 


owe heed to machinery 


further develop the property so as to 
the mines on oa dividend paying basis 
Soon as possildle, 
Write for Five Bears Prospectus, Map 
latest reports from the mine, tooklet 


to Judge Stocks.” free. Address, 

UNION SECURITY CO. 
Btn Gaff Bldg., Chicago, I11, 


The “RELIABLE 


ROUND TRACK 
DOOR HANGER” 


= 


Cannot be derailed. Will not bind. 


ALLITH MANUFACTURING CO. 
120 South Green Street 
CHICAGO 


TERE TWO-STORY 
Both ited by one square feet of 
simple to ope te, well constructed, stigeate, 
I Catalogue Free. 


The Two-Story Brooder Co. 
161 LA SALLE ST., CHICAGO, ILL. 


Months Free 


THE INVESTOR'S REVIEW 

A journal of advice for everybody. Fully 
illustrated, Gives latest and most reliable 
information concerning industrial, mining, oil and 
rstocks and enterprises. No investor can afford to 
without it. Keep posted Knowledge is power. 
rtunes have been lost for the waot of knowledge of 
Pportunines that came too late, and fortunes have 
made by yaining knowledge easily ootained If 
sou Wrlonty seek it. Great opportunities come and 
rf (i eat fakes likewise. Get posted before investing 

so anything. Writeat once for free sample copy. 


THE INVESTOR’S REVIEW, 
1461 Gaff Bldg., Chicago, Hi. 


DON’T WEAR CORNS 


Dr. Cobb’s Corn Sacks are made of specially pre 
pared and medicaily treated pure white eilk, anti 
septi: and rubber covered. They set up at oncea 
gentle, pleasing perspiration and aid the wonderful 
remedial and removing eflecis of the ARABIAN 
SALVE. It's not allin the sack, norallinthe salve, 
but in the happy combination of the two that removes 
the corn. Worn day or night on the toe. no solled 
hose or bed linen. Endorsed by all chiropodists 
Especially tine for soft corns and ingrowing nails 


SEND 25 CENTS FOR ONE SACK AND 
ONE BOX OF SALVE 


ARABIAN YANKEE CURE 


1885 West Fifth Street, LOS ANGELES, CAL 
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Russia’s Monster Battleship--The “‘Caesarovitch” 


It has been said that Russia’s aim 
rule the world; that the 
Coren is only the beginning of that nation’s 
colossal scheme that will soon absorb China 
and work revolutionary changes on the map 
and in history. 

Probably it is this ambition that has 
been the hidden cause of the great and 
formidable warships that have silently been 
added to the Russian navy of recent years. 
rhe newest and most terrible of these Is 
the “Caesarovitch.”’ This monster is a bat- 
tleship of the first class that weighs 13,110 
tons, has 16,300 horsepower and makes a 
speed of 18 knots an hour. Its armament 
consists of four 12-inch 40 caliber guns; 
twelve 6-inch rapid fire 45 caliber guns in 
pairs in six turrets; twenty 12-pounders, 12 


is to 


aeanisition of 


in casemates amidships; twenty 3-pounders 

Ix 1 pounders maxims. There 
are six torpede tubes, one in the stem, one 
above water in the stern, two above water 
forward, and two submerged broadside. 

The following data as to the ship's armor 
protection is contained in the Journal of 
the United States Artillery: 

“Armor Protection: —Water-line belt k. s. 
6.5 feet wide, 1 foot 8 inches above water 
9.75-inch amidships, tapering to 6-inch at 
lower edge, 5.75-inch at this 
another belt 6-inch k. s. tapering to 4.75 in 
at ends, extending 5.5 feet above main belt. 
Turrets for heavy guns, 10-inch; for 6-inch 


“uu 


ends: above 


guns, 6-inch: casemates, 3-inch: armored 
deck, upper flat, 2-inch; lower, amidships. 


4-inch.” 


Ignominy of a Noble Government Transport 


The “Grant”? Being Transformed into Mammoth Dredge to 
Dig Mud---Will be the Largest in the World 


No longer will the big transport “Grant” 
carry United States troops to plant the stars 
and stripes in far off ports. The transport, 
which in building and repairs cost $2,000,- 
000 and which did such noble service be- 
tween San Francisco and Manila during the 
Spanish war, is now being turned into a 
mammoth dredge to dig mud from the 
mouth of the Columbia river. It is quite 
a fall in dignity for the veteran vessel, but 
it will doubtless serve the nation well and 
with distinction in its new though less ex- 
alted avocation. 

The “Grant” will become the largest 
dredge in the world, and will be unlike any 
other dredge ever built. The enormous en- 
gines with which the transport is equipped 
will be utilized in working the great dippers, 
for the “Grant” will be known as a “dip- 
per” dredge. 

It is the problem of digging a ship’s chan- 
nel into the open sea at the Columbia's 
mouth that caused congress to appropriate 
money for converting the “Grant” into a 
dredge. Just such a powerful machine is 
needed in this difficult work, where it seems 
the ocean is constantly endeavoring to shoal 
the channel. Some years ago the govern- 
ment built a jetty which, starting just south 


U. 8. Transport Grant Converted into a Dredge 


of the river’s mouth, extended for several 
miles into the ocean. This jetty has done 
good work in deepening the channel, but it 
was not sufficient for the demands of the 
growing commerce of the Pacific coast. The 
new work, for which congress has made an 
appropriation, will include an immense 
amount of dredging by the “Grant” and the 
extension of the jetty three miles further 
out. Several years will be consumed in the 
improvements. 
The “Grant” is 
naval station, 
transformation, 


now at the 
California, 


Mare Island 
undergoing the 
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WOMEN AS INVENTORS. 


Hundreds of patents are taken out each 
year by women, and patent attorneys say 
that scores of valuable inventions originated 
in the bright minds of women never are 
heard from because a woman is much less 
inclined to think of applying for a patent 
than a man. It is also stated that a larger 
proportion of patents granted women prove 
successful money makers than an average 
equal number issued to men. 

The United States Patent Office was opened 
in 1790, but there is no record of any pa- 
tents being granted to a woman until 1809. 
This was not for a corset, but the second 
patent to a woman, which was in 1815, was, 
and ever since about one-sixth of all the 
patents to women are for corsets. The 
greater part of the balance are for articles 
pertaining to wearing apparel, personal 
adornment, and household utensils and arti- 
cles, 

In the mechanical line can be found hun- 
dreds of useful inventions which have been 
patented by women. These include washing 
machines, sewing machines and _ attach- 
ments, dish washing machines, wash boilers, 
egg beaters, steaming apparatus for shaping 
pantaloons, pea sheller, type writers, clocks, 
tcys; while one of the best army canteens 
yet devised was a woman’s idea and pa- 
tent. 

Many a woman has reaped a large fortune 
from a patent, which was the result of an 
ability to realize the advantages to be se- 
cured by some slight improvement in some 
old method. Many others have thoughtless- 
ly given a valuable idea to some one who 
immediately set to work to secure the prize 
and reaped the reward. 


WHAT INVENTIONS HAVE DONE. 


The natural resources of America have 
made possible the rapid growth in popula- 
tion, industry and wealth which has amazed 
the world, but without the inventor how 
far short of present advance would we have 
been today? If a thing is particularly hard 
to do, or a great many articles of one kind 
are desirable, the Yankee genius soon finds 
au way to do it with the least labor, in the 
shortest time and at the least expense. The 
history of American invention is an intense- 
ly interesting study, in which great fortunes 
gained through successful inventions, stand 
out in bold relief at frequent intervals. 


POPULAR MECHANICS. 


REGARDING CHARGES FOR INFORMA- 
TION. 

To the Editor:—Is it customary for patent 
attorneys to make a charge for reply to a 
letter of inquiry as to the advisability and 
cost of taking out a patent. I am not near 
any large city where I can consult a patent 
lawyer personally, but do not want to incur 
a large fee without knowing just what the 
cost will amount to.—C. E. T. 


Answer:—Our reader need not hesitate to 
correspond with any reputable patent at- 
torney regarding the expense of securing a 
patent, nor will atterneys in good standing 
make any charge for information as to the 
amount of research, etc., necessary to pre- 
pare the application. Any of the patent at- 
terneys advertising in this magazine will 
cheerfully answer any reasonable question 
necessary to enable the inquirer to decide 
whether it is worth while to patent or not; 
and will send much valuable information 
entirely free to inventors who contemplate 
taking out papers. 


NEW MEXICAN PATENT LAWS. 


Mexico has adopted new regulations re- 
specting the granting and use of patents 
in that country. A copy of the new patent 
laws is on file in Washington at the de- 
partment of Commerce and Labor, together 
with a translation in English, where it can 
be examined by interested parties. 


The Book and Newsdealer, 
says in its November issue: 

“Popular Mechanics is almost tickled to 
death over its change from weekly to 
monthly publication. We have had reports 
from about twenty news dealers here in the 
city, and every one of them sold out their 
September supply in from three to ten days, 
and nearly all of them had taken double or 
more the number they had previously been 
selling of the weekly. Reports from other 
news dealers in different parts of the coun- 
try tell the same story. The edition for 
October was 40,000—an increase of 8,000 
since July. Looks like reaching the 50,000 
mark in January.” 


New York, 


A modern power house where reciprocat- 
ing steam engines, gas engines and steam 
turbines will all be running will form one 
of the most interesting exhibits to mechan- 
ics at the St. Louis fair. 


*4 


E 

= 

— 


